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PREFACE 


The  InternatioDal  Library  of  Technology  is  the  oatgrowth 
of  a  large  and  increasing  demand  that  has  arisen  for  the 
Reference  Libraries  of  the  International  Correspondence 
Schools  on  the  part  of  those  who  are  not  students  of  the 
Schools.  As  the  volumes  composing  this  Library  are  all 
printed  from  the  same  plates  used  in  printing  the  Reference 
Libraries  above  mentioned,  a  few  words  are  necessary 
regarding  the  scope  and  purpose  of  the  instruction  imparted 
to  the  students  of — and  the  class  of  students  taught  by — 
these  Schools,  in  order  to  afford  a  clear  understanding  of 
their  salient  and  unique  features. 

The  only  requirement  for  admission  to  any  of  the  courses 
oflered  by  the  International  Correspondence  Schools,  is  that 
the  applicant  shall  be  able  to  read  the  English  language  and 
to  write  it  sufficiently  well  to  make  his  written  answers  to 
the  questions  asked  him  intelligible.  Each  course  is  com- 
plete in  itself,  and  no  .textbooks  are  required  other  than 
those  prepared  by  the  Schools  for  the  particular  course 
selected.  The  students  themselves  are  from  every  class, 
trade,  and  profession  and  from  every  country;  they  are, 
almost  without  exception,  busily  engaged  in  some  vocation, 
and  can  spare  but  little  time  for  study,  and  that  usually 
outside  of  their  regular  working  hours.  The  information 
desired  is  such  as  can  be  immediately  applied  in  practice,  so 
that  the  student  may  be  enabled  to  exchange  his  present 
vocation  for  a  more  congenial  one,  or  to  rise  to  a  higher  level 
in  the  one  he  now  pursues.  Furthermore,  he  wishes  to 
obtain  a  good  working  knowledge  of  the  subjects  treated  in 
the  shortest  time  and  in  the  most  direct  manner  possible. 
iii 
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In  meeting  these  requirements,  we  have  produced  a  set  of 
books  that  in  many  respects,  and  particularly  in  the  general 
plan  followed,  are  absolutely  unique.  In  the  majority  of 
subjects  treated  the  knowledge  of  mathematics  required  is 
limited  to  the  simplest  principles  of  arithmetic  and  mensu- 
ration, and  in  no  case  is  any  greater  knowledge  of  mathe- 
matics needed  than  the  simplest  elementary  principles  of 
algebra,  geometry,  and  trigonometry,  with  a  thorough, 
practical  acquaintance  with  the  use  of  the  logarithmic  table. 
To  effect  this  result,  derivations  of  rules  and  formulas  are 
omitted,  but  thorough  and  complete  instructions  are  given 
regarding  how,  when,  and  under  what  circumstances  any 
particular  rule,  formula,  or  process  should  be  applied;  and 
whenever  possible  one  or  more  examples,  such  as  would  be 
likely  to  arise  in  actual  practice — together  with  their  solu- 
tions— are  given  to  illustrate  and  explain  its  application. 

Id  preparing  these  textbooks,  tt  has  been  our  constant 
endeavor  to  view  the  matter  from  the  student's  standpoint, 
and  to  try  and  anticipate  everything  that  would  cause  him 
trouble.  The  utmost  pains  have  been  taken  to  avoid  and 
correct  any  and  all  ambiguous  expressions— both  those  due 
to  faulty  rhetoric  and  those  due  to  insufficiency  of  statement 
or  explanation.  As  the  best  way  to  make  a  statement, 
explanation,  or  description  clear  is  to  give  a  picture  or  a 
diagram  in  connection  with  it,  illustrations  have  been  used 
almost  without  limit.  The  illustrations  have  in  all  cases 
been  adapted  to  the  requirements  of  the  text,  and  projec- 
tions and  sections  or  outline,  partially  shaded,  or  full-shaded 
perspectives  have  been  used,  according  to  which  will  best 
produce  the  desired  results.  Half-tones  have  been  used 
rather  sparingly,  except  in  those  cases  where  the  general 
effect  is  desired  rather  than  the  actual  details. 

It  is  obvious  that  books  prepared  along  the  lines  men- 
tioned must  not  only  be  clear  and  concise  beyond  anything 
heretofore  attempted,  but  they  must  also  possess  unequaled 
value  for  reference  purposes.  They  not  only  give  the  maxi- 
mum of  information  in  a  minimum  space,  but  this  infor- 
mation is  30  ingeniously  arranged  and  correlated,  and  the 
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indexes  are  so  full  and  complete,  that  it  can  at  once  be  made 
available  to  the  reader.  The  numerous  examples  and  explan- 
atory remarks,  together  with  the  absence  of  long  demonstra- 
tions and  abstruse  mathematical  calculations,  are  of  great 
assistance  in  helping  one  to  select  the  proper  formula,  method, 
or  process  and  in  teachii^  him  how  and  when  it  should  be  used. 

Two  volumes  of  this  library,  of  which  this  is  the  first,  deal 
with  poultry  farmii^.  In  the  present  volume,  the  fundamental 
parts  of  the  subject  are  treated,  the  topics  covered  being  poul- 
try houses,  feeding,  incubation,  brooding,  layii^  hens,  market 
eggs,  and  market  poultry.  Many  types  of  houses  are  shown 
and  detailed  information  regarding  their  construction  is  given. 
Poultry  feeding,  one  of  the  most  important  and  yet  one  of  the 
most  difiicult  subjects  to  master,  is  dealt  with  in  such  a  com- 
plete, lucid,  and  painstakmg  manner  that  many  prominent 
poultrymcn  have  commented  very  favorably  upon  it.  All  of 
the  important  steps  in  incubation  and  brooding,  both  natural 
and  artificial,  are  fully  dealt  with,  and  the  difficulties  that  the 
novice  will  encounter  in  these  complicated  jiroccsses  are  antici- 
pated and  fully  explained.  The  work  of  producing  eggs  and 
the  various  kinds  of  poultry  for  market  is  taken  up  from  the 
practical  point  of  view,  and  the  experience  gained  on  many 
large  farms  is  embodied.  This  volume,  together  with  the 
succeeding  volume  treatii^  on  this  subject,  forms  the  most 
thoroughly  up-to-date  and  practical  work  that  has  yet  appeared 
on  poultry  farming. 

The  method  of  nirnibering  the  pages,  cuts,  articles,  etc.  is 
such  that  each  subject  or  part,  when  the  subject  is  divided 
into  two  or  more  parts,  is  complete  in  itself;  hence,  in  order 
to  make  the  index  intelligible,  it  was  necessary  to  give  each 
subject  or  part  a  number.  This  number  is  placed  at  the  top 
of  each  page,  on  the  headline,  opposite  the  page  number; 
and  to  distinguish  it  from  the  page  number  it  is  preceded  by 
the  printer's  section  mark  (§).  Consequenty,  a  reference 
such  as  §  16,  page  26,  will  be  readily  found  by  lookii^  along 
the  inside  egdes  of  the  headlines  until  §  16  is  found,  and  then 
through  §  16  until  page  26  is  found. 
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(PART  1) 


REQUIREMENTS   FOR   SUCCESS 


GENERAL  CONDITIONS 

1.  Dampness. — The  first  requisite  for  securing  the  health 
of  poultry  of  all  kinds  is  a  perfectly  dry  poultry  plant.  Damp- 
ness in  poultry  houses  is  often  caused  by  the  gathering  on 
the  floors  of  moisture  coming  from  the  ground  below  the 
surface  drainage.  Then,  too,  if  water  from  rain  or  melting 
snow  is  permitted  to  run  toward  the  house,  it  is  sure  to  prove 
detrimental  to  the  health  of  the  fowls.  The  most  dangerous 
of  all  conditions,  however,  is  created  during  the  winter 
months,  when  the  moisture  that  evaporates  from  the  excre- 
ment, damp  floors,  and  breath  of  the  fowls  during  the  heat 
of  the  day  is,  by  the  severe  cold  of  the  night,  congealed 
on  the  ceiling,  side  walls,  and  window  panes  of  the  house. 
If  the  conditions  in  the  poultry  house  are  such  as  to  produce 
dampness,  there  will  be  among  the  flock  many  ailments, 
such  as  colds,  catarrh,  bronchitis,  roup,  and  the  other  ills 
that  are  the  natural  result  of  just  such  surroundings.  To 
avoid  these  evils,  numerous  plans  have  been  devised  to  keep 
the  buildings  dr>-,  the  most  successful  of  which  are  proper 
drainage  and  the  use  of  damp-resisting  floors  of  some  kind 
that  will  prevent  moisture  from  coming  up  from  below. 
In  addition,  poultry  houses  are  often  pro\'ided  with  open 
fronts.  Such  openings  are  closed  during  bad  weather  with 
a  cloth  curtain,  through  which  there  will  be  a  free  circulation 
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of  air  into  the  house  and  throughout  its  interior.  The  fresh 
air  entering  the  poultry-  house  absorbs,  or  dries  up,  the 
moisture,  with  the  result  that  the  temperature  is  from  6  to 
10  degrees  warmer  inside  of  the  building  than  it  is  outside. 

2.  Poultry  buildings  should  be  so  located  that  there  will 
be  little  danger  of  dampness.  Groimd  having  a  surface 
that  naturally  sheds  water  away  from  the  building  is  prefer- 
able, and  if  there  is  a  sandy  or  a  gravelly  subsoil  underlj^ng 
the  soil,  the  drainage  will  be  complete.  If  these  conditions 
are  not  present,  however,  surface  drainage  and  underdrainage 
must  be  resorted  to  in  order  to  remove  the  surplus  moisture 
and  thus  insure  a  dry  floor  in  the  interior  of  the  poultry  house. 

3.  Surface  Soil. — The  best  kind  of  soil  on  which  to  build 
a  poultry  house  is  a  sandy  loam  having  a  sandy  or  a  gravellv 
subsoil.  Both  the  soil  arid  the  subsoil  should  be  deep  enough 
to  permit  perfect  drainage.  On  soil  of  this  kind,  all  infection 
and  filth  that  may  be  present  on  the  surface  can  be  carried 
away.  Soil  of  this  nature  may  be  easily  cleaned  on  the 
surface  with  a  rake  or  a  hoe.  If  the  poultry  plant  is  a  lai^e 
one,  a  light  plow  or  a  cultivator  pulled  by  a  horse  can  be 
used  to  advantage  in  stirring  the  surface  soil;  or  a  harrow 
pulled  by  a  team  may  be  used  to  loosen  the  hardened  surface. 
Then,  when  rain  falls  on  soil  treated  in  this  manner,  it 
washes  away  all  infectious  and  unhealthful  matter.  Clean- 
liness is  absolutely  essential  for  yards  and  runways  in  which 
fowls  are  confined. 

4.  Where  the  lay  of  the  land,  surface  soil,  and  under- 
soil do  not  permit  of  the  most  desirable  natural  location,  the 
most  elevated  site  that  can  be  used  for  poultry  buildings 
should  be  chosen.  These  buildings  should  be  placed  to 
the  best  possible  advantage,  and  the  grounds  should  be 
improved  as  much  as  possible  by  means  of  either  surface 
drainage  or  underdrainage,  or  both.  When  the  wash  of  the 
land  is  toward  the  buildings,  it  is  advisable  to  dig  drains  and 
build  banks  so  as  to  turn  the  water  away  from  the  yards 
and  houses.     In   addition,   the  buildings   should   be   placed 
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with  reference  to  having  the  most  sunlight  that  can  be 
obtained  through  the  windows.  These  precautions,  together 
with  those  previously  mentioned,  will  improve  undesirable 
locations  and  will  remove  to  a  large  degree  the  dangers 
arising  from  dampness. 

5.  Exposure. — A  hillside  sloping  gradually  toward  the 
south,  is  the  most  desirable  location  for  all  poultry  buildings. 
This,  of  course,  applies  to  places  situated  in  the  northern 
hemisphere.  In  the  southern  hemisphere,  the  exposure 
should  be  exactly  opposite.  When  such  a  location  has  a 
gravelly  subsoil  and  a  sandy  loam  top  soil  that  produces 
a  strong  growth  of  grass  and  other  green  stuff,  it  provides  the 
ideal  spot  for  poultry  buildings.  The  incline  of  the  land  should 
be  slight — just  enough  for  perfect  surface  drainage.  Build- 
ings for  poultry  can  be  erected  upon  such  a  site  with  full 
assurance  of  success  so  far  as  location  goes.  A  steep  or 
moderately  steep  hillside  is  not  so  suitable,  but  it  can  be  used 
successfully  if  the  right  conditions  are  provided  artificially. 
If  yards  are  to  be  used,  they  should  be  located  in  front  of  the 
building  and  should  extend  away  from  it  in  a  southerly 
direction.  If  the  natural  drainage  is  not  good,  a  drainage 
wall  should  be  erected  in  the  rear  of  the  building  so  as  to 
prevent  surface  water  from  going  down  into  or  from  coming 
up  through  the  floor  of  the  house.  If  poultry  houses  can  be 
located  within  a  shelter  of  trees  or  with  a  hillside  on  the  north, 
the  best  natural  protection  froin  winds  and  storms  will  be 
secured.  A  forest  toward  the  north  and  near  the  poultry 
plant  is  also  an  advantage,  both  as  a  protection  from  storms 
and  as  a  range  for  the  fowls;  yet,  at  the  same  time,  a  forest 
may  prove  to  be  a  dangerous  surroundi.ig.  owing  to  the  ene- 
mies of  poultry,  such  as  minks,  weasels,  opossums,  etc., 
■  that  it  may  harbor.  A  stream  of  pure  water  running  through 
or  near  the  poultry  plant  is  also  of  great  advantage  as  a 
natural  water  supply  for  the  fowls;  but  stagnant  water 
must  always  be  avoided. 

-6.  Surface  Draiaage. — In  a  poultry  plant,  it  is  extremely 
important  to  get  rid  of  the  surface  water.     For  this  purpose, 
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either  open  ditches,  through  which  the  surplus  water  will 
be  carried  away  from  the  yards,  or  a  drainage  system  consist- 
ing of  dry  wells  should  be  provided.  Dry  wells  are  made  by 
digging  holes  in  the  ground  until  a  gravel  bottom  is  reached 
and  then  filling  up  the  holes  with  stones,  using  large  stones 
first,  then  smaller  ones,  then  still  smaller  ones,  and  finally 
filling  the  upper  part,  to  the  level  of  the  surrounding  soil, 
with  very  small  stones  or  gravel.  The  ground  is  then  graded 
so  that  the  surface  water  will  drain  into  the  well.  In  this 
way,  an  escape  is  provided  for  the  surplus  water  that  will 
drain  away.  Hard  pan  or  heavy  clay  soil  near  the  surface 
accmnulates  and  holds  so  much  water  that  the  soil  dries  out 
very  slowly.  A  foot  or  two  of  hard  pan  beneath  the  surface 
is  equally  injurious  to  healthful  conditions,  and  in  order 
to  drain  it  successfully  with  dry  wells,  they  must  go  below 
the  hard  clay  into  sand  or  gravel.  It  is  never  advisable  to 
locate  a  poultry  plant  on  low-lying,  boggy,  wet  land  or  on 
hard  pan  that  is  too  costly  to  underdrain. 

7.  Undetdrainage. — A  poultry  plant  that  is  located  on 
land,  the  surface  and  top  soil  of  which  are  porous  enough  to 
permit  the  water  to  filter  through  them,  can  be  successfully 
luiderdrained.  The  drain  pipes  should  be  laid  below  the 
frost  line  to  insure  safety  to  the  tile,  and  there  should  be 
enough  of  them  used  to  secure  good  drainage.  Water  from 
rains  or  melting  snows  and  ice  will  soak  down  through  the 
soil  and  be  carrried  away  through  the  tile.  Such  drainage 
is  of  great  benefit  to  a  poultry  plant. 

Terra-cotta  bell  pipe  should  be  laid  underground  so  as  to 
carry  away  water  that  reaches  the  ground  through  water- 
spouts from  the  roof.  These  pipes,  too,  must  be  laid  below 
the  frost  line  in  order  to  protect  them  and  to  insure  their 
safety.  The  end  of  one  pipe  fits  in  the  bell  of  the  next  pipe, 
and  in  this  way  prevents  the  pipes  from  being  displaced. 

The  best  drainage,  however,  is  that  provided  by  nature  in 
the  way  of  a  sandy  loam  top  soil  with  a  sandy  or  a  gravelly 
subsoil.  Whenever  it  is  possible  to  do  so  it  is  preferable  to 
select  ground  of  this  kind  rather  than  to  attempt  to  improve 
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poor  conditions.  The  additional  expense  and  labor  incurred 
in  caring  for  poultry  in  undesirable  places  often  deprives 
the  poultryman  of  profit  that  might  be  gained  through  the 
same  effort  expended  in  a  proper  location. 


NATURAL  KEQUIKEMENT8 

8.  Height  of  Buildings. — The  natural  demands  of  a  hen 
are  about  the  same  as  those  of  a  dairy  cow,  except  those  due 
to  the  difference  resulting  from  size.  The  hen  varies,  accord- 
ing to  the  breed,  from  9  to  12  inches  in  height,  and  it  should 
furnish  enough  natural,  or  body,  heat  to  make  comfortable  a 
space  2  feet  long,  2  feet  wide,  and  7  feet  high.  If  the  hen  is 
to  be  cared  for  in  proportion  to  its  size  and  weight,  a  poultry 
building,  for  the  comfort  of  the  hen  in  winter,  should  be  only 
2  feet  high  inside.  However,  this  height  would  be  impracti- 
cable, because  the  needs  of  the  attendant  in  caring  for  the  hen 
must  be  taken  into  consideration  even  more  than  the  needs  of 
the  hen  herself.  If  this  were  not  done,  the  hen  could  not  be 
looked  after,  nor  could  its  dwelling  place  be  properly  cared 
for.  For  these  reasons,  it  is  necessary  to  plan  and  arrange 
the  most  comfortable  quarters  possible,  based  almost  entirely 
on  the  needs  of  the  hen  and  the  care  necessary  for  the  interior 
of  the  buildings.  Buildings  for  poultry,  then,  should  have 
sufficient  height  inside  for  the  attendant  to  move  about,  and, 
as  a  rule,  7  feet  in  the  clear  is  the  average  height  from  the 
floor  to  the  ceiling  at  the  highest  point. 

9.  Floor  Space.— In  constructing  houses  for  breeds  of 
medium  or  small  size,  such  as  Leghorns,  Minorcas,  or  Bantams, 
it  is  well  to  allow  4  square  feet  of  floor  space  for  each  fowl. 
For  example,  fifteen  fowls  of  this  kind  should  have  60  square 
feet  of  floor  space,  and  twenty-five  fowls,  100  square  feet. 
On  the  other  hand,  a  floor  space  of  5  square  feet  should  always 
be  allowed  for  a  Plymouth  Rock  or  a  Wyandotte,  and  one  of 
6  square  feet  for  a  Cochin  or  a  Brahma.  Thus,  while  a 
nyxlS*  building,  which  provides  120  square  feet  of  floor 
space,  is  sufliciently  large  for  thirty  Leghorns,  it  will  house 


^d  by  Google 


6  POULTRY  HOUSES  §  1 

only  twenty-four  Plymouth  Rocks  or  Wyandottes,  or  only 
twenty  Cochins  or  Brahmas. 

10.  Shape  of  Buildings. — So  far  as  economy  of  construc- 
tion is  concerned,  it  is  generally  advisable  to  make  a  house 
as  nearly  square  as  possible.  In  poultry  houses,  however, 
the  advantage  of  the  square  house  is  outweighed  by  other 
considerations,  such  as  good,  natural  lighting  and  ventilation, 
which  can  be  obtained  in  large  houses  only  by  making  them 
relatively  long  and  narrow.  They  should  not  be  made  too 
narrow,  however.  Under  ordinary  conditions,  the  width 
should  not  be  less  than  12  feet,  as  floor  space  in  narrow 
buildings  is  costly.  For  example,  a  building  8  ft.  X  100  ft. 
wouldcost  at  least  three-fourths  as  much  as  one  16  ft.  X 100 ft., 
and  would  furnish  only  one-half  the  floor  space.  If  large 
houses  are  required,  they  should  be  made  from  16  to  20  feet 
in  width  and  long  enough  to  shelter  the  desired  number 
of  fowls. 

11.  Light. — Sunlight  is  an  absolute  necessity  for  the 
health  of  fowls.  For  this  reason,  the  buildings  should  be 
located  so  that  the  sun  may  shine  into  the  windows  for  the 
greatest  number  of  hours  each  day  during  the  winter  months.. 
In  the  northern  hemisphere,  therefore,  they  should  face 
either  directly  toward  the  south  or  be  slightly  turned  toward 
the  southeast.  If  possible,  it  is  well  to  make  observations 
from  the  first  of  November  to  the  end  of  March,  and  in  this 
way  determine  the  angle  at  which  the  building  should  be 
placed  so  as  to  insure  the  greatest  number  of  hours  of  sunshine 
per  day  into  the  poultry  house  during  the  winter  months. 
When  impossible  to  locate  the  buildings  so  that  they  will  face 
the  south,  they  should  be  placed  so  as  to  have  all  the  sunshine 
possible. 
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POULTRY-HOUSE   CONSTRUCTION 

MATEBIAXS,  BOOFB,  AND  FOUNDATIONS 


12,  Luiijber  for  Poultry  Houses. — For  light  construction, 
2'X2*  uprights  should  be  used  with  n  2'x4"  sill.  This 
kind  of  construction  will  answer  for  small  or  individual 
buildings  or  for  any  style  of  poultry  building  that  is  not 
to  be  permanent,  provided  it  is  strong  enough  to  bear  the 
weight  of  the  roof  when  there  is  a  heavy  fall  of  snow  on  it. 
A  much  more  substantial  framing,  however,  can  be  made  of 
2'X4"  studs  and  a  4"x6'  sill.  Either  bam  boards,  beveled 
siding,  or  jointed  flooring  having  a  6-inch  face  should  be  used 
for  siding.  If  bam  boards  are  used,  they  should  always  be 
dressed  on  one  side,  the  same  as  the  siding  or  flooring,  so  as 
to  provide  an  even  outer  surface  to  the  building.  Either 
pine,  hemlock,  or  poplar  lumber  is  good  for  framing  and 
siding,  while  pine  or  cypress  should  be  used  for  the  flooring. 
In  choosing  lumber  for  poultry  houses,  it  is  always  a  good 
plan  to  select  the  kind  of  lumber  that  is  least  expensive, 
provided  it  will  make  a  perfectly  air-tight  construction  of 
three  sides  to  exclude  drafts. 

13.  Materials  for  Side  Walls. — In  very  cold  climates, 
double  siding  with  one  or  two  thicknesses  of  tar  paper  between 
is  sometimes  laid  on  the  north  wall  of  poultry  houses.  It 
is  not  unusual  to  place  tar  paper  beneath  the  one  layer  of 
siding.  In  such  cases,  however,  the  surface  of  the  paper 
not  only  acts  as  a  gathering  place  for  dust  and  dirt  but  also 
ser\'es  to  harbor  insect  vermin.  Such  condition  may  be 
greatly  prevented  by  sheathing  the  interior  with  flooring  or 
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by  plastering  the  walls  and  ceilings.  Brick  or  cement  can 
be  used  for  the  side  walls,  but,  when  used,  it  is  difficult, 
without  the  aid  of  artificial  heat,  to  keep  the  interior  dry. 
Dampness,  as  has  been  stated,  is  always  undesirable  for  poul- 
try. The  use  of  lumber  gives  more  satisfactory  interior 
conditions  and  is  always  preferable;  brick  and  cement  walls 
have  not  proved  satisfactory. 

14.     Building  Paper. — The  use  of  building  paper  between 

walls  and  floors  is  highly  recommended  on  account  of  the 
value  of  this  material  as  a  non-conductor  of  heat  and  as  a 


r 


w 


protector  from  cold  and  drafts.  Many  kinds  of  paper, 
ranging  from  tar  paper  to  the  heavier  grades  of  building 
paper,  are  used  for  this  purpose.  Any  of  these  papers  will 
last  a  long  time  if  they  are  carefully  laid  against  a  reasonably 
smooth  surface.  Tar  paper  forms  a  protection  from  insects, 
and  for  this  reason  it  is  often  selected.  Three-ply  roofing 
paper  or  three-ply  roofing  felt  is  the  cheapest  of  these  mate- 
rials that  can  be  used  to  advantage  tor  the  roof  or  the  side 
walls,  and  if  it  is  of  good  quality  and  properly  laid,  it  will  last 
for  many  years.     When  improperly  laid  and  of  a  poor  quality, 
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however,  it  is  not  desirable.  Roofing  felt  must  be  laid  close 
*  and  tight  to  the  roof  or  side  walls  by  tarring  the  edges,  lapping 
them,  and  fastening  them  down  well  with  nails  and  caps 
so  that  no  wind,  water,  or  snow  can  enter  the  house.  Every 
crack  or  opening  in  the  roof  becomes  a  catch-basin  for  damp- 
ness instead  of  a  protection  from  it. 

All  kinds  of  roofing  papers  will  prove  to  be  more  satis- 
factory if  they  are  laid  with  hot  tar  or  some  liquid  preparation 
that  will  cause  the  paper  to  adhere  to  the  boards.  In  addition 
to  the  liquid  preparation,  nails  with  tin  caps  must  be  used  to 
hold  the  paper  tight  and  firm  in  position,  as  just  explained. 
Nothing  less  than  a  2-inch  lap  of  one  piece  of  paper  over  the 
other  should  be  allowed. 

15.  In  Fig.  1  are  shown  the  roof  and  sides  of  a  poultry 
house  covered  with  roofing  paper.  The  roof  is  built  without 
projecting  over  the  side,  and  the  edges  of  the  eaves  are 
rounded  so  that  the  paper  will  fit  smoothly  where  the  roof 
and  the  side  meet.  The  first  layer  of  paper  consists  of  ordi- 
nary red  roofing  or  tar  paper  laid  horizontally  on  the  sheathing, 
as  shown  at  b.  On  top  of  this  paper,  three-ply  roofing  felt 
is  placed  in  the  manner  shown  at  a,  the  whole  being  fastened 
in  place  with  nails  and  caps,  as  described  in  the  preceding 
article.  A  slanting  baseboard  d,  covered  with  felt,  shown 
in  both  (a)  and  (b),  is  placed  at  the  base  of  the  house,  and 
a  cement  gutter  c  is  built  around  the  outside  of  the  foundation. 
This  gutter  opens  into  a  terra-cotta  drain  pipe,  through  which 
all  water  coming  from  the  roof  and  sides,  quickly  flows 
away.  Since  the  roof  has  no  projection,  rain  water  or  melted 
snow  yirill  run  down  the  sides  without  the  aid  of  an  caves 
trough.  This  water  is  turned  away  from  the  foundation  by 
the  baseboard  into  the  gutter,  from  which  it  easily  drains 
into  the  terra-cotta  pipe.  With  this  type  of  construction 
all  danger  of  the  ground  about  the  house  being  washed  away 
is  prevented. 

A  well-constructed  house  of  this  style  has  a  good  air-tight 
roof  and  sides,  can  be  easily  and  cheaply  built,  and  under 
ordinary  conditions  will  last  for  many  years. 
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16.  Shingles. — A  good  covering  for  poultry  buildings 
may  be  made  of  shingles.  They  may  be  laid  on  strip  sheath- 
ing, which  is  usually  made  of  boards  a  foot  wide  and  an  inch 
thick,  or  on  roofing  lath,  which  is  not  neariy  so  expensive 
as  the  close  sheathing.  If  good  shingles  are  used  and  the 
roof  is  properly  laid,  it  should  do  service  as  long  as  the  build- 
ing lasts.  The  life  of-  a  shingle  roof  may  be  prolonged  by 
giving  the  roof  a  steep  pitch.  If  the  pitch  is  steep,  the  roof 
will  drain  more  quickly  and  the  material  will  be  less  likely 
to  become  water-soaked.  In  this  way,  the  danger  of  its 
destruction  through  mold  or  decay  caused  by  dampness  is 
lessened.  If,  however,  the  shingles  are  of  a  poor  quality 
and  turn  up  at  the  ends,  snow  and  wind  will  get  into  the 
poultry  house. 

17.  Dirt  Floors. — Floors  made  of  dirt  may  be  used  in 
poultry  houses,  provided  the  drainage  is  good  and  there  is 
little  danger  from  rats.  Damp  clay  should  be  used  in  making 
dirt  floors.  This  material  should  be  well  tamped,  moistened, 
and  then  tamped  again  until  level,  hard,  and  smooth.  Floors 
made  in  this  way  can  be  kept  in  a  sanitary  condition  for  a 
long  time  by  sprinkling  them  with  fresh  dry  dirt  or  clean  sand 
each  time  that  the  house  is  swept  or  cleaned.  Sifted  coal 
ashes  mixed  with  wet  clay  in  the  proportion  of  1  part  ashes 
and  2  parts  clay,  and  welt  tamped  with  a  hea\'y  tamper, 
also  make  a  very  good  floor.  A  tamper  can  be  made  by 
fitting  a  round  handle  into  a  block  of  wood.  The  block  should 
be  about  6  or  8  inches  square  and  a  foot  long,  and  the  handle 
about  3  feet  long  and  1^  inches  in  dianieter.  A  hole  to  a 
depth  of  3  or  4  inches  should  be  bored  into  the  center  of  one 
end  of  the  block  by  means  of  a  l^-inch  auger  and  the  handle 
then  driven  into  place, 

18.  Board  Floors. — Floors  made  of  boards  laid  upon 
2"X4''  joists  set  on  edge  and  filled  between  with  dirt  are 
soon  undermined  by  rats.  When  using  boards,  it  is  well  to 
fill  in  between  the  joists  with  cement  filling  or  to  cover  them 
beneath  the  floor  with  close,  galvanized- wire  cloth  or  with 
steel  lathing,  so  as  to  keep  out  the  rats.     If  floors  are  raised 
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far  enough  above  the  ground  to  permit  dogs  and  cats  to  go 
beneath  them  there  will  be  scarcely  any  danger  from  rats. 
Elevating  the  board  floor  above  the  ground  also  prevents 
to  a  limited  extept  the  expansion  and  contraction  that  is 
caused  by  alternate  damp  and  dry  conditions.  A  board 
floor  should  be  made  of  perfectly  dry,  well-seasoned,  tongued- 
and-grooved  liunber,  with  the  edges  laid  smooth  and  level. 
Underneath  the  floor  should  be  placed  a  layer  of  three-ply 
tar  paper,  and  the  tongue  and  groove  of  the  flooring  should 
be  smeared  with  hot  tar  before  the  boards  are  nailed  into 
place.  This  practice  is  often  dispensed  with;  nevertheless, 
the  use  of  tar  for  this 
purpose  always  pays. 

19.     Cement    Floors. 

Well-laid  cement  floors 

are  decidedly  the  best 

for  all  kinds  of  poultry 

buildings.   The  cost 

makes  them  prohibitive 

in  some   instances,  but 

since  most   farmers   at 

the  present  time  can  do 

plain    cementing,    they 

are     used    extensively. 

Cement     floors     should 

consist  of  four  layers,  as  '"■  * 

shown  in  Fig.  2.  The  bottom  layer  should  be  made  up  of  stones, 

and  the  next  layer  of  about  8  inches  of  coal  cinders  or  gravel. 

On  top  of  this,  to  within  1  inch  of  the  top  should  be  placed 

3  or  4  inches  of  concrete.     The  top  layer  of  the  floor  should 

consist  of  cement   and   sand — 1    part  of    good   cement  to 

2  parts  of  sand,  or  better  still,  I  part  of  each.     In  making 

cement  floors,  each  layer  of  filling  as  completed  should  be 

moistened  and  well  tamped.     The  color  may  be  darkened 

with  lampblack  if   desired.     A  practice   that   has   recently 

come  into  use  is  to  coat  the  concrete  with  hot  coal  tar  just 

before  the  layer  of  cement  is   put  down.     On   top   of   the 
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hot  tar  is  laid  three-ply  felt,  and  on  top  of  this  is  applied 
another  coating  of  hot  tar.  The  cement  finish  is  then  laid 
over  the  layers  of  tar  and  felt,  which  prevent  cold  or 
dampness  from  coming  up  through  the  cement.  If  desired, 
the  top  covering  of  cement  can  be  dispensed  with,  and  the 
concrete  filled  'in  and  tamped  until  the  moisture,  or  thin 
portion,  b  brought  to  the  surface.  When  dry,  concrete 
tamped  in  this  manner  furnishes  a  fairly  smooth  floor,  but 
not  such  a  perfectly  level  nor  smooth  one  as  can  be  obtained 
with  cement  and  sand.  Good  concrete  can  be  made  of 
5  parts  of  sand,  2  parts  of  gravel,  and  1  part  of  cement. 
Portland  cement  is  preferable.  The  gravel,  or  coal  ashes, 
whichever  is  used  in  making  the  second  layer,  should  be 
moistened  and  well  tamped.  This  kind  of  a  floor  is  a  perfect 
protection  against  rats. 

If  the  cement  floor  is  laid  prior  to  the  construction  of 
the  building,  it  should  extend  3  or  4  inches  outside  of  the 
ground  framework,  and  the  building  should  be  set  on  top  of 
sills  that  have  been  laid  in  the  cement.  Cement  floors  are 
rough  and  hard  and  are  cold  in  winter.  For  these  reasons,  a 
covering  of  straw  should  be  kept  upon  the  floor;  also,  the 
roosts  should  be  set  close  to  the  floor  so  that  the  fowls  when 
leaving  them  will  not  light  heavily  upon  their  feet.  When 
cost  need  not  be  considered,  asphalt,  such  as  is  used  for  paving, 
may  be  used  for  the  top  coat.  A  floor  made  of  asphalt  will 
be  neither  so  hard  nor  so  cold  as  one  made  of  cement. 


ROOFS    AND    FOUND 

20.  Shed  Roof. — The  slanting  roof  shown  in  Fig.  3 
besides  being  the  most  economical  is  the  one  most  frequently 
used  for  small  poultry  houses.  This  type  of  roof,  called  the 
shed  roof,  may  be  made  of  rough  bam  boards  covered  with 
tar  or  any  other  kind  of  roofing  paper;  or,  it  may  be  made 
of  well- selected  flooring  boards  laid  lengthwise.  In  the 
latter  construction,  the  boards  should  be  joined  with  hot 
tar  and  well  covered  with  either  iron  paint  or  hot  tar.  When 
thus  covered  with  tar  or  paint,  no  other  covering  is  needed. 
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The  roof  may  also  be  made  of  planed  bam  boards  covered 
with    either   tar   paper,   three-ply    roofing   paper,    shingles, 
corrugated    iron,    or 
tin. 

21.  Gable  Roof. 

The  A-shaped,  or 
gable  roof,  shown 
in  Fig.  4,  is  used  for 

large    poultry   build-  ''"'■  ^ 

ings.   This  type  of  roof  is  substantial,  but  it  is  not  generally  used 
for  poultry  houses  because  it  creates  more  open  space  overhead 
than  is  desirable  during  cold  weather.     However,  when  the 
ceiling  is  ceiled  over  and  a  loft  left  above,  the  interior  of  the 
building  is  warmer  in  winter  and  cooler  in  summer  than  when 
other  types   of   roofs 
are   employed.     The 
loft  can   be  used  to 
store  litter  during  the 
winter,    and     during 
the   summer    it   will 
ser^'e  as  a  ventilator. 
The  ceiling  should  be 
stripped,  leaving  4-inch  openings  between  each  strip.     Then, 
when  the  loft  is  filled  with  straw,  the  straw  will  absorb  the 
surplus  moisture  from  the  room  below.     On  clear  and  pleasant 
days  during  cold  weather,  the  windows  at  either  end  of  the 
loftshould  be  left  open,  so  as  to  permit  a  current  of  air  to  pass 
through  and  over  the 
straw.     In  this  way, 
the    straw    will    be 
freed  from  the  mois- 
ture and   will   be   in 
good   condition  to 

absorb  the  dampness  fio.  a 

that  will  arise  continually  from  the  pen  below. 

22.  Double-Slant   Roof.— The  double-slant  roof,   shown 
in  Fig.  5,  is  especially  desirable  for  connected   apartment 
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houses,  which  are  described  later.  The  longer  side,  or 
front  part,  of  this  roof  should  face  the  south,  while  the  shorter 
side,  or  back  part,  should  face  the  north.  Under  the  back 
part  is  a  passageway  into  which  a  door  opens.  This  type  of 
roof  should  be  given  particular  attention,  becauseit  is  well 
adapted  to  long  buildings.  It  can  be  covered  with  any  of 
the  roofing  materials  previously  mentioned. 

23.  Double  Roof. — The  double  roof,  shown  in  Fig.  6, 
can  be  used  in  localities  in  which  it  is  necessary  during  cold 
weather  to  house  continually  a  large  number  of  fowls  in  a 
building  having  only  limited  floor  space.  To  get  sufficient 
light  within  the  house,  sashes  should  be  placed  in  both  the 

roof  and  the  side  wall, 
as  shown  in  Fig.  26, 
which  illustrates  the 
double  roof.  A 
double  roof  should  be 
carefully  constructed 
and  should  be  cov- 
ered with  shingles. 
The  roof  windows 
should  rest  upon  a 
''"'■  *  framework,    to    pre- 

vent the  possibility  of  leakage.  The  openings  for  the  roof 
windows  should  be  framed  above  the  roof,  and  the  sashes 
should  extend  over  the  frame  an  inch  all  around.  This 
arrangement  will  prevent  wind,  rain,  or  snow  from  entering 
the  house  through  the  windows  in  the  roof. 

24.  Construction  of  Foundations. — Poultry  houses  may 
be  built  directly  upon  the  ground  with  the  sills  resting  upon 
loose  stones  or  brick,  or  they  may  rest  upon  heavy  wooden 
sills  4  in.x4  in.  or  larger  that  have  been  coated  with  tar. 
It  is  better  to  boil  the  tar  and  apply  it  while  hot,  as  it  then 
makes  a  good  wood  preservative.  Such  foundations,  however, 
are  not  desirable,  because  contact  with  the  ground  causes 
the  sills  to  rot  and,  besides,  rats  work  through  the  loose 
stones  and  undermine  the  floors.     Either  bricks  or  stones 
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laid  with  cement  make  a  better  foundation.  Sills  4  in.  X  4  in. 
or  larger  set  upon  concrete  or  laid  into  the  concrete  floors, 
provide  the  most  substantial  groundwork  upon  which  to 
place  the  buildings.  When  buildings  are  intended  for  con- 
tinuous service,  it  is  most  economical  to  build  them  upon 
foundations  that  will  last.  Therefore,  the  sills  should  be 
protected  from  dampness,  and  the  floors  should  be  made  of 
material  that  will  prevent  rats  from  undermining  them. 
While  economical  expenditures  are  to  be  commended  at  all 
times  and  under  all  conditions,  especially  when  building 
poultry  houses,  it  must  not  be  taken  to  mean  that  any  kind 


of  a  house  is  good  enough  for  poultry.  Both  care  in  construc- 
tion and  economy  in  the  use  of  material  should  be  exercised. 

25.     Hillside   Foundations. — Poultry   houses   that   are   to 

be  built  on  a  hillside  should  have  foundations  made  of  con- 
crete or  of  stone  or  brick  laid  in  cement.  A  foundation  of  this 
kind  provides  a  surface  footing  for  the  framework,  which 
can  be  supported  in  front  or  in  several  places  by  posts  built 
of  the  same  material  as  that  which  is  used  in  the  walls  or  by 
heavy  upright  posts  of  cedar,  locust,  chestnut,  or  any  other 
wood  that  lasts  well  in  the  ground.  The  flooring  should 
be  laid  above  the  surface  level  of  the  ground  at  the  rear  of 
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the  building.  An  open  or  enclosed  scratch  shed  can,  if 
desired,  be  provided  beneath  the  building,  as  shown  in  Fig.  7. 
When  the  poultry  house  is  elevated  in  this  way,  a  stairway 
or  a  permanent  ladder  /  for  the  attendant's  use  should 
lead  from  the  basement  to  the  room  above;  also,  a  board 
ladder  tv  for  the  use  of  the  hens,  should  lead  into  the  roosting 
and  laying  rooms.  The  chief  disadvantage  of  this  style  of 
building  is  that  during  winter  the  circulation  of  air  beneath 
the  floors  is  likely  to  be  too  free;  but  the  ill  effects  of  this 
may  be  lessened  by  laying  a  double  floor  above,  with  three- _ 
ply  tar  paper  in  between  the  flooring.  If  the  basement, 
or  scratch  shed,  below  is  enclosed  during  winter,  it  will  pre- 
vent, to  a  very  great  extent,  the  cold  drafts  of  air  from 
getting  into  the  house  above. 


26.  Poultry  houses  shoiild  have  all  the  conveniences 
that  will  lessen  the  labor  of  caring  for  them  and  for  the 
fowls,  since  the  more  quickly  and  easily  the  labor  of  cleaning 
and  feeding  can  be  accomplished,  the  better  and  cheaper  it 
will  be  done.  The  interior  fittings  of  all  kinds  of  poultry 
buildings  should  be  plain,  substantial,  smooth  of  construction, 
and  as  free  as  possible  from  cracks  or  crevices.  Besides,  all 
furnishings  or  equipments  should  be  so  placed  that  they  can 
be  readily  removed  for  cleaning.  Cracks  and  crevices  make 
abodes  for  insect  vermin,  and  when  red  mites,  the  most 
troublesome  insects  of  all,  become  established  in  such  places, 
it  is  verj'  difficult  to  dislodge  them.  The  poultryman  should 
therefore  prevent  their  presence,  as  far  as  possible,  by  erect- 
ing and  equipping  buildings  in  the  manner  just  outlined. 


ONE-    AND    TWO-ROOM    nOUSES 

27.     One-Room  House. — The  single-  or  ose-room  house 

is  used  when  it  is  desired  to  accommodate  only  a  few  fowls. 
This  style  of  house  can  be  handsomely  built  and  furnished, 
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or  it  can  be  cheaply  built  and  equipped.  It  should  have  a 
slanting  roof,  which,  preferably,  should  shed  to  the  north, 
so  that  the  windows  in  front  may  face  the  south.  In  Fig.  8  (a) 
is  shown  the  exterior  of  a  one-room  house,  while  in  (6)  is 
shown  the  floor  plan.  A  building  of  this  kind  that  is  8  feet 
wide  and  10  feet  long,  since  it  has  80  square  feet  oi  floor  space, 
provides  sufficient  accommodation  for  from  sixteen  to  twenty 
fowls.  If  such  a  building  is  to  be  of  light  construction, 
the  framework  may  consist  of  2*x2"  hemlock  studs,  but 
^  X  4"  studs  are  better,  as  they  make  a  much  more  substantial 
house.  The  framework  should  be  covered  with  either  bam 
boards,  beveled  siding,  or  rough  flooring,  that  is  6  inches 


wide.  ■  Lumber  that  is  dressed  on  one  side  is  always  prefer- 
able, because  the  smooth  side  can  be  painted  more  easily  than 
rough  boards.  If  bam  boards  arc  used  for  siding,  the  cracks 
should  be  closed  with  2-inch  strips,  and  if  siding  is  made  to 
serve,  it  should  be  nailed  together  thoroughly  and  closcly. 
The  roof  may  be  constructed,  as  previously  described,  to  meet 
the  requirements  of  the  owner.  This  type  of  building  can 
be  supplied  with  any  or  all  conveniences,  and  the  windows 
may  be  of  glass,  cloth,  or  woven  wire. 

28.  Two-Room  House. — The  small  double-  or  two-room 
house  is  for  the  accommodation  of  two  lots  of  fowls  that  are 
separated  into  breeding  ptns.  It  is  intended  for  the  town 
lot.  the  suburban  home,  or  the  farm,  or  for  housing  poultry 
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that  is  being  fattened  for  market.  The  two-room  house 
shown  in  Fig.  9  (a)  has  two  windows  and  a  door  in  front, 
while  in  the  rear  and  leading  to  an  open  yard  are  two  small 
openings  through  which  the  poultry  may  pass  when  going 
into  and  out  of  the  house.  The  floor  plan  of  this  building 
is  shown  in  (b).  When  yards  are  used  for  confining  fowls, 
the  house  may  be  placed  directly  in  front  of  the  enclosed 
yards  or  runways,  or  it  may  be  placed  inside  of  the  yard 
in  which  the  poultry  is  kept ;  also,  such  a  house  may  be  placed 
in  an  open  field  or  some  other  convenient  place.  If  the  house 
is  placed  directly  in  front  and  outside  of  the  poultry  yard, 
the  fowls  should  pass  into  and  out  of  it  at  the  north,  from 
the  rear  of  the  building,  a  fence  alone  separating  them. 


Such  a  house  may  be  made  attractive  in  appearance,  the 
windows,  doors,  and  siding  all  being  selected  for  the  purpose. 
During  the  summer  months,  the  windows  may  have  a  hood,  or 
shelter,  over  them.  These  hoods  should  be  so  arranged  that 
they  can  be  turned  up  out  of  the  way  or  removed  entirely 
during  the  winter  months  and  thus  permit  the  free  access  of 
sunlight.  If  preferred,  the  window  sashes  may  be  removed 
and  wire  screens  or  frames  covered  with  muslin  put  in  their 
place.  When  a  house  of  this  kind  is  used  on  the  farm  for 
a  flock  of  fowls,  all  partitions  should  be  omitted,  and  the 
entire  house  made  to  serve  both  as  a  laying  and  as  a  roost- 
ing room. 
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HOUSES    WITH    8CRATCHINO    8HBDS 

29.  Combiiiation  House. — The  combination  house,  illus- 
trated in  Fig.  10,  is  provided  with  a  scratching  apartment, 
in  which  the  nests  are  located,  and  a  roosting  room.  This 
style  of  house  is  especially  adapted  for  faims  and  other 
places  where  fowls  have  a  free  range  in  flocks.  One  advan- 
tage of  the  combination  house  is  that  it  provides  comfortable 
quartera  for  the  fowls.  The  scratching  apartment  is  located 
in  the  door  end  of  the  building,  and  the  roosting  apartment  in 
the  other.  Such  buildings  are  usually  made  16  feet  wide  and 
24  feet  long,  with  a  partition  just  in  front  of  the  side  window 
near  the  rear.     This  window  c  need  be  only  large  enough  to 


admit  sufficient  light  for  the  fowls  when  going  to  roost  or 
coming  therefrom.  The  roosting  room  should  have  six  strong 
roosts  extending  the  full  width  of  the  building,  and  each 
roost  should  be  2  inches  across  the  top  and  4  inches  thick. 
It  will  not  be  necessary  to  have  more  than  2  feet  of  open  space 
in  front  of  the  roosts  toward  the  partition.  A  dropping- 
board  is  not  required  in  a  house  of  this  kind;  but,  if  omitted, 
the  floor  beneath  the  roost  must  be  covered  with  dry  earth 
or  sand,  so  that  the  droppings  can  be  gathered  with  a  rake 
or  a  hoe.  When  the  droppings  are  removed,  the  ground 
should  be  stirred  and  freshened  with  new  earth  so  as  to  keep 
the  interior  of  the  building  sanitary.  The  fowls  go  into  and 
out  of  the  building  through  the  door  in  front. 
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30.  The  two  large  window  openings  shown  at  a.  Fig.  10, 
are  fitted  with  sliding  frames  b  that  are  covered  with  either 
miislin  or  white  duck.  Such  window  coverings  assure 
ventilation  when  the  doors  and  windows  of  the  building  are 
closed.  These  sliding  frames  should  be  kept  closed  during 
cold  weather,  or  when  the  weather  is  wet.  The  door 
that  is  used  as  an  entrance  for  the  fowls  should  be  kept 
open  constantly  during  the  day,  but  it  should  be  kept  closed 
at  night.  During  the  warm  months  of  the  year,  a  wire-screen 
door  should  be  used  in  place  of  the  solid  door,  and  the  sliding 
frame   should   be   pushed   back  and   the   window  openings 

wire.  This  arrangement  will  assure 
protection  for  the  fowls  from  small 
"animals  that  might  destroy  them,  and 
will  also  permit  a  ffee  circulation  of 
air.  The  glass  window  c  near  the 
roost  must  be  closed  at  all  times, 
since  the  object  of  this  window  is 
not  to  ventilate,  but  to  admit  light. 
A  ventilating  door  that  can  be 
opened  or  closed  from  the  outside, 
should  be  placed  in  the  rear  of  the 
house,  close  up  to  the  peak  of  the 
roof.  This  ventilator  should  be  kept 
open  except  when  the  nights  are 
cool  or  cold.  When  the  ventilator 
is  open,  a  current  of  air  will  pass  above  the  heads  of  the 
fowls  upon  the  roosts,  and  thus  keep  the  roosting  room 
cool.  However,  such  an  air-current  may  prove  injurious 
to  the  fowls  on  cool  or  cold  nights,  and  for  this  reason  the 
ventilator  should  be  shut  on  such  nights. 

31.  The  floor  space  of  the  combination  house  is  divided 
as  shown  in  Fig.  11.  In  the  rear  is  a  room  16  ft.XS  ft.  for 
the  roosting  place.  The  front  room  is  16  feet  square  and 
contains  the  nest  boxes,  feed-hoppers,  and  scratching  floor. 
The  front  room,  which  is  really  an  enclosed  scratching  apart- 
ment, is  valuable  during  winter  weather,  as  it  helps  the  egg 
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yield.  The  floor  of  the  house  may  be  any  one  of  the  several 
kinds  previously  described,  although  the  best  kind  is  made 
of  solid  cement  throughout, 

32.  As  shown  in  Fig,  12,  the  partition  wall  a  of  the 
combination  house  is  made  of  matched  flooring.  In  the 
center  of  the  partition  is  a  door  and  above  it  is  woven  wire. 
The  door  consists  of  framework  placed  above  a  wooden  sill, 
the  framework  being  covered  with  unbleached  muslin. 
The  small  opening  o  in  the  lower  part  of  the  door  permits 
the  fowls  that  get  off  the  roost  eariy  in  the  morning  to  leave 


the  roosting  room  before  the  door  itself  is  opened.  Appli- 
ances for  holding  feed  and  water  are  placed  on  each  side  of 
the  doorway.  At  the  right  of  the  door  is  a  large-sized  hopper  k 
for  grain  and  a  drinking  fountain  w;  at  the  left  is  a  small 
hopper  g  for  beef  scrap,  grit,  or  oyster  shells.  Nest  boxes  n 
are  placed  along  the  side  walls  both  on  the  right  and  the  left. 
One  nest  box  for  every  four  hens  will  suffice.  This  style  of 
house  is  both  economical  and  advantageous,  is  large  enough 
for  one  hundred  and  twenty  hens  that  have  their  freedom 
during  the  day,  and  will  prove  satisfactory  in  all  kinds 
of  weather. 
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33,     Scratching-Shed    Houses. — Houses    with    scratching 

sheds  are  suitable  for  the  farm.  A  house  having  one  of  the 
several  kinds  of  scratching  ronms  is  best  for  all  localities 
in  which  there  are  likely  to  be  snowfalls  and  blustering 
winter  weather.  The  open  room  under  shelter  provides 
a  workshop  for  the  hens  that  is  constantly  dry,  but  yet  in 
the  open.  In  Fig.  13  (a)  is  shown  an  exterior  view  and  in  (b) 
the  floor  plan  of  one  of  the  many  kinds  of  scratching-shed 
houses.  This  house  is  12  feet  wide  and  30  feet  long.  A 
room  12  feet  square  is  partitioned  off  for  the  laying  and  roost- 


fy 


ing  place.  The  room  at  the  left  is  for  the  scratching  shed, 
and  is  12  feet  wide  and  18  feet  long.  The  front  opening  a 
is  closed  by  means  of  a  strong  frame  door  that  is  covered  with 
woven  wire,  a  curtain  of  heavy  muslin  or  white  duck  being 
tightly  drawn  over  it  during  the  winter.  The  walls,  the  roof, 
and  the  partition  between  the  rooms  are  made  air-tight, 
and  there  is  a  cloth-covered  door  between  the  two  rooms. 
The  opening  b  in  front  of  the  scratching  shed  is  provided 
with  cloth-covered  frames.  These  frames  are  hinged  inside 
so  that  they  can  be  let  down  over  the  openings  for  protection 
during  bad  weather.     The  floors  of  the  building  are  made  of 
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dressed,  tongued-and-grooved  flooring,  which  is  cemented 
together  with  hot  tar.  This  building  is  erected  on  comer 
foundations  made  of  brick  and  cement,  and  is  set  high  enough 


above  the  ground  to  allow  cats  and  small  dogs  to  go  under 
it  in  order  that  they  may  kill  rats  and  other  vermin. 

34.     The  scratching  shed,  or  open  scratching  room,  was 
foimerly  used  as  an  auxiliary  to  poultry  houses.     It  was  in 
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advance  of   the  present  style  of  open-front  houses,  which 
will  be  described  later.     In  the  open  room,  the  fowls  may 
exercise  in  pure  air  and  still  be  sheltered  from  bad  weather. 
The  scratching  shed  may  be 
added  to  any  style  of  indi- 
vidual  poultry  house  or  to 
both  sides  of  a  double  house ; 
or,  it  may  be  built  continu- 
ously with  connected  houses 
of  considerable  length.     The 
changes    and   improvements 
that  have  been  made  do  not 
alter  to  any  extent  the  orig- 
'"■  inal    intent,    which   was     to 

have  for  the  hens  an  open-air  scratching  room  with  protection 
from  the  elements. 

Figs.  14  and  15  show,  respectively,  an  exterior  view  and 
the  floor  plans  of  a  modem  scratching  shed  and  roosting 
house.  This  kind  of  building  and  shed,  in  multiples  of  36  feet, 
may  be  extended  to  any  desired  length.  The  scratching  shed, 
with  a  10-foot  front,  is  made  12  feet  deep,  7  feet  high  in  the 
front,  and  5  feet  high  in  the  rear.  The  roosting  room  has  an 
&-foot  front  and  is  12  feet  deep;  the  whole  house  has  a  floor 


space  sufficient  for  forty  hens  during  the  winter  months. 
The  windows  in  the  roosting  room  are  of  sash  and  glass,  or 
they  may  be  of  cloth.     The  front  of  the  scratching  shed  is 
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enclosed  with  woven  wire,  as  shown  in  Fig.  16,  and  inside 
of  this  are  frames  covered  with  muslin,  as  shown  in  Fig.  17. 
In  the  latter  figure,  the  woven  wire  is  not  shown,  so 
that  the  cloth  screens 
may  be  more  easily 
seen.  These  frames 
swing  back  and,  when 
open,  are  fastened  up 
against  the  roof.  They 
are  kept  open  at  all 
times  except  during 
wet,    cold,    or    snowy 

weather.  The  partition  Fig.  is 

that  divides  the  roosting  room  into  two  parts  is  made  of 

boards,  as  shown  in  Fig.  18,  while  the  one  used  between  the 

scratching  shed  and  the  roosting  room  is  made  of  boards  and 

screen  wire,  as  shown 

in  Fig.   19.     The  plan 

of  construction  requires 

that  an-  open  shed   be 

built  on  both  sides  of 

the  roosting  rooms. 

Since  the  open-front 
house   has    come   into 
use,     the     scratching- 
Pia.  19  shed  house  is  not  re- 

garded with  much  favor.  The  open-front  house  serves  all 
the  puqKJses  for  which  either  or  both  are  intended,  and  will 
house  an  equal  number  of  hens  quite  as  well,  if  not  better, 
and  at  less  cost,  so  far  as  buildings  and  floor  space  are 
concerned. 


HOUSES    WITH    CLOTH    TBONTS 

35.  Fresh-Air  House. — In  Fig.  20  is  shown  a  fresh-air 
house  that  may  be  used  in  mild  climates.  This  house  is 
12  feet  wide  and  20  feet  deep,  and  provides  240  square  feet 
of  floor  space,  or  sufficient  room  for  about  sixty  fowls.  It 
is  built  low  in  front — about  3  or  4  feet  high  in  the  clear — and 
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is  7  feet  high  in  the  rear.  The  double-slant  roof  provides 
sufficient  height  for  the  interior,  and  at  the  same  time  has 
a  small  amount  of  open  space  overhead.  The  front  of  the 
house  is  never  closed  more  than  is  shown  in  the  illustration. 
The  wire  screen  and  the  screen  door  protect  the  poultry  from 
dogs  and  other  animals.  The  screen  door  in  front  should 
be  left  open  during  the  day,  but  it  should  be  kept  closed  at 
night.  Air  passes  through  the  open  front  into  the  whole  house. 
The  door  at  the  side  is  for  the  attendant's  use,  and  should  be 
covered  with  heavy  paper  or  boards  during  the  winter  months. 
The  house,  being  practically  air-tight,  except  in  front,  will  be 
free  from  drafts,  or  currents  of  air,  while  the  temperature 


inside  of  it  will  differ  very  little  from  that  outdoors ;  also,  the 
interior  will  be  dry.  This  house  can  be  made  warmer  during 
the  winter  by  closing  the  front  from  the  inside  by  means  of 
frames  covered  with  muslin  cloth.  The  windows,  one  on  each 
side  of  the  house,  should  be  kept  open  during  hot  weather, 
but  should  always  be  closed  when  it  is  damp,  cool,  or  cold. 
The  fresh-air  house,  being  of  low,  narrow  construction,  like 
a  cave,  is  warmer  naturally  than  a  higher  and  narrower  house 
with  an  open  front;  notwithstanding  this,  it  will  be  scarcely 
12  degrees  warmer  inside  of  a  fresh-air  house  during  a  cold 
night  than  it  is  outdoors.  The  advantage  derived  from  the 
use  of  these  houses  is  the  close  approach  to  natural  conditions 
in  a  roosting  place  for  the  fowls,   although  when  roosting 
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inside  of  a  house  of  this  kind,  they  are  more  sheltered  from 
the  elements  than  when  roosting  in  the  open  air.  The 
roosting  place  t,  as  shown  in  the  floor  plan,  Fig.  21,  is  far 
back  from  the  open  front , 
and  even  if  the  wind 
blows  directly  into  the 
open  front,  very  little  of 
it  will  pass  into  the  build- 
ing, as  there  are  no 
openings  elsewhere  to 
form  a  draft.  What 
influence  the  wind  has 
is  a  benefit,  since  it  drives 
what  warmth  there  is  in 
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Pla.  21 

the  building  to  the  rear,  and  not 
through  the  house  and  out  at  the  other  end.  The  nest  boxes  n 
are  located  on  both  sides  of  the  house. 

36.  Open-Front  House. — When  the  term  open  front  is 
used  to  designate  a  kind  of  poultry  house,  it  refers  to  one  the 
window  openings  of  which  are  closed  with  cloth,  or  partly 
with  cloth  and  partly  with  glass.  This  kind  of  poultry 
house  is  most  favorably  considered  at  present,  but  time  only 


Fio.  22 

can  tell  whether  or  not  it  will  prove  to  be  the  best.  Fig.  22 
shows  a  house  that  embodies  all  the  valuable  features  of  an 
open  front.     It  is  a  two-room  house,  but  the  same  general  plan 
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can  be  followed  in  constructing  a  long  house  having  any  num- 
ber of  rooms.  The  house  shown  is  6i  feet  high  in  the  front 
and  the  rear,  9  feet  high  in  the  center,  12  feet  wide,  and  24  feet 
long.  In  front,  near  each  end  is  a  sash  and  glass  window, 
and  between  these  windows  are  two  cloth-covered  frames. 
Each  room  is  12  feet  square,  and  has  one  window  opening 
that  is  closed  with  glass  and  one  that  is  closed  with  cloth. 
Below  each  glass  window  is  a  smaller  hinged-sash  and  glass 
window.  This  low-down  window  permits  the  sun  to  shine  on 
the  floor  close  to  the  front  of  the  house,  and  also  serves  as 


an  opening  through  which  the  fowls  may  pass.  The  frames 
on  which  the  cloth  is  fastened  are  hinged  at  the  top  .of  the 
opening  so  as  to  turn  up  inside  against  the  roof,  where  they 
are  fastened  when  not  needed  to  close  the  window  openings. 
The  large  openings  are  covered  on  the  outside  with  galvanized 
poultry  netting.  The  floor  may  be  any  one  of  the  several 
kinds  previously  mentioned;  preference,  however,  is  always 
given  to  well-laid  cement  floor. 

37.     The  interior  arrangement  of  this  open-front  house 
is  shown  in  F^.  23.     The  rooms  are  separated  by  the  lumber 


^dbyGooglc. 


i  1  POULTRY  HOUSES  29 

partition  d.  The  dropping-board  is  shown  at  pi  and  the 
roosts  r  are  located  8  inches  above  it.  In  the  rear  and  above 
the  roosts  is  a  shelter  e,  which  forms  a  hood  about  the  roost. 
The  air  circulates  about  the  roosting  place,  behind  this  shelter 
and  in  between  the  studding.  The  interior  of  the  roosting 
place  is  ventilated  by  the  opening  v.  Both  ends  of  the 
roosting  place  must  be  closed,  as  shown  at  the  end  g.  The 
curtain  /  may  be  turned  down  over  the  front  of  the  roosts 
to  the  level  of  the  top  of  the  roosts,  leaving  an  open  space 
between  the  lower  edge  of  the  curtain  frame  and  the  board  p. 
When  the  curtain  is  down,  the  ventilator  v  in  the  top  of  the 
shelter  should  be  open.  The  frame  covered  with  cloth, 
as  shown  at  c,  is  used  to  close  the  window  opening,  as  pre- 


viously described.  The  nest  boxes  «  are  placed  I  foot  from 
the  partition,  so  as  to  permit  the  hens  to  get  on  the  nests 
from  the  rear. 

38.  House  for  General  Use. — The  house  illustrated  in 
Figs.  24  and  25  will  meet  the  requirements  of  all  localities 
where  the  winter  temperature  goes  below  30°  F.,  and  with  but 
'°w  changes  it  will  prove  satisfactory  for  the  warmest  localities. 
'Ihe  house  shown  is  18  feet  wide  and  can,  if  desired,  be  made 
from  40  to  200  or  more  feet  long,  in  multiples  of  40  feet. 
The  individual  or  single,  room,  as  shown  in  Fig.  25,  is  18  feet 
wide  and  20  feet  long,  giving  360  square  feet  of  floor  space. 
If  4  square  feet  is  allowed  to  each  hen,  the  room  will  house 
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ninety  hens.  The  roosting  poles  r.  Fig.  24,  each  20  feet 
long,  furnish  an  8-inch  space  for  each  hen  when  roosting. 
The  roosts  are  reached  by  means  of  a  walk  w.  The  nest 
boxes  w,  18  inches  square  at  the  base  and  9  inches  high,  are 
pushed  into  the  shelter  made  for  them  below  the  roosts. 
Below  this  shelter  are  open  slats,  which  are  made  either  of 
iron  pipe  or  of  ^XS'  strips  of  wood.  The  rear  of  the  shelter 
extends  beyond  the  nests.  The  upright  piece  «  in  the  rear 
of  the  nest  is  9  inches  high,  leaving  an  open  space  o  of  the 
same  height  for  the  hens  to  pass  through  on  the  way  to  the 
nests.  The  movable  shelter  board  5  is  24  inches  wide  and 
rests  upon  cleats  at  each  end.  By  such  an  arrangement, 
an  enclosure  into  which  the  hens  must  go  from  the  rear  to 


the  nests  is  formed  about  the  nest.  This  kind  of  a  hidden 
nest  avoids  the  danger  of  egg  eating  by  the  hens.  The 
eggs  are  gathered  from  the  nests  through  hinged  doors  located 
in  front. 

39.  A  sheltered  roosting  place  for  winter  use,  which  can 
be  either  permanent  or  movable,  is  built  against  the  rear 
wall,  as  shown  at  b,  Fig.  25.  If  it  is  to  be  movable,  it  should 
consist  of  sections  which  are  made  up  of  the  back,  two  ends, 
and  the  overhead  cover.  In  winter,  these  parts  are  set  in 
place  around  the  nests  and  the  dropping-board.  During  the 
greater  part  of  the  year,  when  not  in  use,  they  may  be  stored 
in  the  loft  overhead.     If  the  structure  is  to  be  permanent. 
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coops  for  extra  male  birds,  or  for  broody  hens  and  male  birds, 
should  be  placed  on  top  of  the  shelter  b.  During  very  cold 
nights  muslin  curtains  should  be  hung  over  the  front  of  the 
shelter.  Such  curtains  will  seldom  be  needed,  however, 
for  when  the  roosts  are  filled  with  hens,  it  wili  be,  except  dur- 
ing the  most  severe  weather,  quite  warm  enough.  The  floor 
of  the  loft  is  covered  with  dressed  bam  boards,  a  6-inch  space 
being  left  between  them.  This  loft  is  filled  with  clean  straw. 
The  straw  absorbs  dampness  from  the  interior,  and  also 
helps  to  keep  the  house  warm.  The  circulation  of  air  through 
the  doors  on  both  ends  will  keep  the  straw  dry.  For  this 
reason,  these  doors  are  opened  when  the  days  are  fine.  When 
filled  with  straw,  the  loft  will  have  a  warming  influence  over 
the  temperature  inside  the  house  during  the  winter  and  a 
cooling  influence  in  summer.  Thus,  it  is  seen  that  this  over- 
head loft  is  valuable  beyond  the  extra  cost  of  building.  By 
omitting  a  hall  in  this  building,  80  square  feet  that  would 
otherwise  be  practically  lost  space  for  housing  capacity 
is  added  to  each  section.  This  80  square  feet  of  space  will 
house  twenty  hens,  and  by  using  the  space  for  housing  capac- 
ity, the  per-capita  cost  of  the  house  is  lessened. 

40.  The  front  of  the  house  under  consideration  has  two 
long,  narrow  windows,  the  frames  of  which  extend  from  a 
foot  above  the  floor  to  within  the  same  distance  from  the 
ceiling.  One  of  these  windows  is  placed  at  the  extreme 
right  and  the  other  at  the  extreme  left  of  each  20-foot  room. 
Between  the  windows,  and  at  a  height  of  3  feet  above  the  floor, 
there  are  two  openings.  Each  opening  is  3  feet  square 
and  is  closed  on  the  inside  with  cotton  cloth  stretched  tight 
upon  frames.  These  frames  are  hinged  at  the  top  so  that 
they  can  be  turned  up,  or  opened,  and  fastened  against  the 
ceiling  or  roof  when  not  in  use  for  controlling  ventilation. 

The  lower  3  feet  of  the  partition  between  the  sections  is 
made  of  lumber,  as  shown  at  /,  Fig.  25,  while  the  remainder 
is  made  of  galvanized  poultry  netting  as  shown  at  a.  The 
door  d  in  the  partition  swings  1  foot  above  the  floor,  and 
beneath  this  door  is  a  12-inch  baseboard  c.    The  roosts  r  are 
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made  of  2*X3''  lumber,  the  2-inch  side  being  rounded  and 
placed  uppermost.  Such  long  roosts  should  be  supported  at 
each  end  and  in  the  middle.  The  floor  is  made  of  cement, 
and  a  cement  wall  6  inches  high  extends  all  around  outside 
of  the  building,  so  as  to  keep  dampness  away  from  the  floor. 
This  wall  is  also  6  inches  wide  on  top  and  slants  away  from 
the  floor,  as  shown  at  e.  Figs.  24  and  25.  The  siding  and 
roofing  may  be  of  any  material  desired,  provided  the  house 
is  made  air-tight  at  the  ends  and  overhead,  and  the  front  is 
made  according  to  the  description  just  given. 

A  poultry  house  of  this  kind  can  be  used  to  advantage 
on  any  farm  where  poultry  is  kept  in  large  numbers.  If 
reasonable  attention  is  given  to  the  care  of  the  house  and  the 
fowls,  it  will  be  quite  satisfactory.  Considering  the  number 
of  fowls  that  can  be  kept  in  such  a  house,  the  cost  of  the  build- 
ing per  head  is  not  excessive,  nor  is  the  cost  in  time  and 
labor  so  great  as  it  would  be  if  the  fowls  were  kept  in  smaller 
flocks. 

41.  The  style  of  house  just  described  may  be  easily 
changed  to  meet  the  requirements  of  the  warmest  climate. 
To  do  this,  the  loft  overhead  should  be  kept  clear  and 
open  during  the  heated  term,  the  shelters  about  the  roosts 
removed,  the  roosting  capacity  and  nest  boxes  increased  so 
as  to  accommodate  a  larger  number  of  fowls,  and  the  front 
made  open,  as  shown  in  the  house  for  hot  climates,  which  is 
described  in  Poultry  Houses.  Part  2.  Frame  doors  covered 
with  galvanized  poultry  netting  should  also  be  placed  at  each 
end  of  the  house  close  to  the  front.  The  air  will  then  be 
able  to  circulate  through  these  doors  and  through  the  open 
front,  while  the  loft  above  will  serv'e  to  carry  away  the  heat 
overhead. 

A  building  of  this  kind  has  a  housing  capacity  fully  equal 
to  any  house  that  contains  the  same  amount  of  floor  space. 
Its  principal  advantage  in  a  warm  climate  is  the  overhead 
air  space,  which  serves  to  protect  the  fowls  from  the  heat 
of  the  sun  during  the  day  and  to  carry  away  the  overhead 
heat  at  night. 
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COLD-WEATHER  HOUSES 


DOUBLE    AND    APARTMENT    HOUaBS 

42.  Double  House. — The  double  house  shown  in  F^.  26 
is  intended  for  sheltering  a  large  number  of  hens  in  a  very  cold 
climate.  The  floor  plan  is  shown  in  Fig.  27.  The  illus- 
trations show  fully  the  construction  of  such  a  building. 
In  reality  it  is  nothing  more  than  a  large-sized,  straight- 
front,  slanting-roof  building  to  which  is  attached  a  lean-to 
front  that  simply  serves  as  a  warm  enclosure  or  a  scratching 
shed.     The  main  building  is  16  feet  wide  and  24  feet  long, 


Pig.  28 

and  the  lean-to,  or  shed,  is  8  feet  wide  and  24  feet  long. 
At  the  front  of  the  main  building  is  located  the  roosting  place  r 
for  the  hens,  and  on  the  opposite  side  are  placed  the  nest 
boxes  M,  the  feed-hoppers,  the  water  fountain,  and  other 
appliances.  In  the  roof  of  the  lean-to,  or  enclosed  scratching 
house,  are  placed  glass  windows,  which  admit  plenty  of 
light.  No  matter  how  warm  the  scratching  shed  may  become, 
it  has  very  little  influence  on  the  temperature  of  the  main 
building.  The  main  building  receives  light  through  the 
small  windows  in  the  front  and  those  at  the  ends,  as  is  shown 
in  the  figure. 
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The  height  of  the  main  building  is  9  feet  in  front  and 
6  feet  in  the  rear,  while  that  of  the  lean-to  is  6  feet  where  it 
joins  the  front  of  the  main  building,  and  only  3  feet  at  the 
lower  side.  The  main  build- 
ing has  double  siding  on  the 
rear  and  ends,  with  tar  paper 
laid  in  between.  The  four 
walls  and  the  overhead  part 
of  the  main  building  inside 
are  lined  with  flooring,  the 
tongues  and  grooves  of  which 
are  painted.  The  roof  con- 
struction is  the  same  as  that 
described  in  Art.  23. 

43.  Apartment  House. — A 
poultry  house  having  one  straight  hall  that  extends  all  the 
way  along  in  the  rear  is  called  an  apartment  house.  Such  houses 
are  intended  for  several  flocks  of  fowls  that  are  kept  separate 
for  breeding  purposes.  In  Fig.  28  is  shown  an  exterior  view  of 
an  apartment  house  that  has  six  apartments,  or  pens,  and  a 
continuous  passageway,  the  latter  being  located  at  the  rear. 
A  construction  of  this  kind  permits  the  attendant  to  pass 
through  the  hallway  in  the  rear  of  the  pens  with  a  small 


push  cart  or  wheelbarrow  to  clean  the  dropping-board ; 
it  is  also  convenient  for  feeding  and  watering  the  poultry, 
and  for  gathering  the  eggs.     The  floor  plan  of  this  house 
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is  shown  in  Fig.  29,  the  long  hall  that  extends  the  entire 
length  of  the  building  being  shown  at  h.  A  roosting  place  r 
is  located  in  the  right-hand  comer  of  each  apartment,  and 
the  nests  are  located  beneath  the  boosts. 

A  section  of  the  hall  partition  is  shown  in  Fig.  30.  This 
partition  and  also  the  division  partition  shown  in  Fig.  31 
are  made  of  boards  and  galvanized  poultry  netting,  the 
board  part  being  3  feet  high  and  the  netting  extending  to  the 
roof  line,  as  shown  at  a.  Each  apartment  has  a  small  door- 
way d  that  opens  into  the  main  hall.  The  door  is  hung  on 
self-closing  hinges,   which   permit   it    to   open   both    ways. 


The  dropping-boards  b  are  placed  in  the  rear  of  the  roosts  r, 
next  to  the  hall,  and  have  a  door  g  that  is  hinged  at  the 
top  and  opens  into  the  hall.  This  arrangement  permits  the 
droppings  to  be  scraped  from  the  dropping-board  into  the 
hall.  The  nests  n  are  placed  beneath  the  dropping-board. 
These  nest  boxes  have  doors,  or  openings,  o  that  open  out 
into  the  hall,  and  the  eggs  are  gathered  through  them.  The 
doors  of  the  nest  boxes  are  hung  from  above  the  center  line 
of  nests  and  are  about  one-third  as  wide  as  the  nest  boxes  are 
deep.  The  nest  boxes  are  raised  18  inches  above  the  ground, 
and  are  from  12to  14incheswide,  14  inches  long,  and  12inches 
deep  for  small  fowls,'  14  inches  deep  for  Asiatics.     The  hens 
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enter  the  nests  through  the  opening  «  under  the  dropping- 
board. 

The  windows  in  front  of  this  house  are  closed  with  glass, 
as  shown  in  Fig.  28,  but  if  preferred,  they  may  be  made  like 
those  shown  in  Figs.  22  and  23.  The  house  shown  in  Fig.  28 
is  16  feet  wide  and  74  feet  long.  The  hall,  rear  wall,  and  par- 
tition occupy  4  feet,  leaving  a  depth  of  12  feet  for  the  pens, 
each  of  which  is  12  feet  square.  The  house  is  sufficiently 
large  to  accommodate  one  hundred  and  fifty  hens  during  the 
winter.  But  when  used  as  a  breeding  house  during  the  spring 
and  sununer,  not  more  than  twelve  hens  and  one  male  bird 
should  be  kept  in  each  apartment,  or  pen. 

44,  House  for  Cold  Climate. — The  four-room  connected- 
apartment  bouse  shown  in  Fig.  32  is  16  feet  wide  and  40  feet 
long.  It  is  a  complete  structure  for  all  purposes  for  which 
poultry  buildings  are  used.  The  hallway,  shown  in  Figs.  33 
and  34,  leads  to  a  stairway  in  the  rear,  while  this  stairway 
leads  to  the  second  floor,  where  many  convenient  appliances 
may  be  kept.  The  first  floor  of  this  house  is  made  of  boards 
laid  upon  cement,  the 

concrete   being  filled    xTMfjf^^^^^^^^^^^^™"^'^"""^ 
in     between     2^X4"    ^^^ 
sills   laid   across   the    ^^ — 
width   of   the   build- 
ing.    In  constructing 
a  floor  of  this  kind,  ^^mm 
the    concrete,    when  ^°-  ^^ 

perfectly  dr>-,  should  be  coated  on  top  with  boiled  tar  or 
asphalt,  and  the  flooring  then  laid  tight  and  close  and  nailed 
fast  to  the  cross-sills.  All  the  windows  are  closed  with  double 
sashes,  and  the  doorway  at  the  left  with  a  double  door. 

The  ground-floor  plan.  Fig.  33,  shows  four  pens,  each  of 
which  is  10  feet  wide  and  12  feet  deep.  This  size  of  pen  is 
large  enough  for  thirty  hens  during  the  winter  months,  but 
the  number  of  fowls  kept  in  each  pen  during  the  breeding 
season  should  never  exceed  fifteen.  The  partitions  between 
the   pens   and  the   hall   are  made  of   tongued-and-grooved 
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flooritig,  while  the  interior  of  each  pen  is  finished  in  the  front, 
at  the  ends,  and  overhead  with  dressed  flooring.  The  outside 
wall  at  the  north  has  tar  paper  beneath  the  siding  and  is 
boarded  up  on  the  inside  with  flooring.  The  dropping- 
boards  and  roosts  r  are  located  next  to  the  hall  partition, 
and  have  nest  boxes  beneath,  the  nests  extending  into  the 
hallways  and  having  an  opening  on  top  covered  with  lids, 
which  may  be  opened  to  gather  the  eggs.     There  is  an  opening 


above  the  nest-box  openings  through  which  the  dropping- 
board  can  bo  cleaned  in  the  same  manner  as  mentioned  in 
the  description  of  the  apartment  house.  Small  openings 
through  the  boards  on  the  inside  of  the  hall  wall  are  made 
near  the  floor,  so  that  cold  air  may  pass  into  the  spaces 
between  the  studding  and  into  the  room  overhead,  thus 
aiding  m  the  ventilation  of  the  house. 
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45.  The  sectional  elevation  of  the  building  for  cold 
climates  is  shown  in  Fig.  34.  The  roosts  and  nest  boxes  on 
the  first  flcxir  are  plainly  shown,  as  is  also  the  stairway  leading 
to  the  second  floor.  On  the  second  floor  are  shown  a  small 
laundry  stove  s,  exhibition  coops  c,  and  the  end  of  a  work 
bench  b.  The  plan  of  the  second  floor.  Fig.  35,  shows  the 
chimney  a  in  the  rear,  the  stove  s,  the  work  bench  b,  and  the 
feed-box  /.  This  box  is  divided  into  four  bins  for  storing 
different  kinds  of  grain. 

A  building  of  this  kind  should  have  an  opening  into  the 
chimney  from  the  rear  of  the  apartment  below,  and  this 
opening  should  be  closed  with  an  iron  frame  and  door,  through 
which  ventilation  can  be  had  at  times.  The  iron  door  should 
be  opened  only  when  ventilation  other  than  that  coming 
through  the  wall  is  needed. 


HOQ8E8    FOR    I.BGHOBM8 

46.  Winter  House. — One  of  the  problems  to  be  con- 
sidered when  planning  poultry  houses  is  the  building  of 
a  house  that  will  protect  the  combs  and  wattles  of  Leghorns 
from  the  injurious  effects  of  severe  cold.  Nothing  is  more 
certain  to  decrease  the  winter  egg  yield  of  hens  than  the 
frosting  of  their  wattles  and  combs.  For  this  reason,  if  for 
rio  other,  it  is  desirable  to  have  the  best  possible  protection 
from  frost  in  houses  intended  for  laying  hens.  The  interior 
of  a  house  intended  for  this  purpose  must  be  free  from  damp- 
ness or  frosty  conditions,  and  must  be  so  constructed  that 
sudden  changes  of  temperature  can  be  guarded  against. 
The  open-front  house  is  usually  dry,  but  its  temperature  is 
nearly  as  cold  as  that  outdoors.  One  of  the  desirable  features 
of  a  poultry  house  is  comfortable  winter  quarters  that  are 
free  from  dampness. 

The  house  illustrated  in  Fig.  36  is  really  a  double  building, 
or  a  house  within  a  house.  When  properly  built,  or,  perhaps, 
successfully  built  is  a  better  term,  the  interior  of  such  a 
house  is  dry  and  comfortable;  but  when  not  successfully 
built,  it  is  nearly  as  cold  and  damp  as  an  ice  box.     This 
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style  house  in  particular  should  face  the  south,  so  as  to  get 
all  the  advantages  of  sunshine  during  the  winter.  The 
outside  of  the  building  shown  in  the  figure  is  covered  with 
building  paper  and  siding,  and  the  entire  inside  is  lined 
with  jointed  flooring  that  is  tightly  put  together.  The 
window  frames  have  a  double  sash  and  glass,  with  as  much 
space  as  possible  between  the  glass.  This  is  done  by  making 
the  sash  heavier  and  rabbeting  them.  The  openings  o 
between  the  uprights  in  front  open  into  the  space  between 
the  outer  roof  and  the  overhead  covering  of  the  interior 
apartment,  while  the  hallway  b  extends  to  the  roof.     The 


MLJJ 


result  is  an  open-air  chamber  about  the  pens,  which  are 
enclosed  under  a  roof  c.  There  is  an  open  hall  at  the  rear 
that  can  be  used  for  many  purposes.  The  roosts  r  and 
nest  boxes  «  are  placed  next  to  the  hall  partition,  the  nest 
boxes  being  above  the  roosts.  The  floor  boards  of  the  nests 
serve  as  a  roof,  or  hood,  for  the  roosts,  one  end  of  which  rests 
against  the  solid  portion  of  the  partition.  Since  the  roosts 
are  sheltered  overhead  and  at  one  end,  it  is  unnecessarj'  to 
enclose  the  front  or  other  end.  If  the  overhead,  back,  one 
end,  and  fl^xir  of  the  roost  are  almost  air-tight,  there  is  no 
need  of  other  protection  for  the  roosting  place  of  this  building. 
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There  is  no  opening  leading  into  the  hall  from  the  dropping- 
board,  which  must  be  cleaned  from  within.  There  is,  how- 
ever, an  opening  into  the  hall  from  the  nest  boxes, 

47.  The  floor  plan  of  the  winter  house  is  shown  in  Fig.  37, 
The  interior,  which  is  50  feet  in  length,  is  divided  into  four 
pens  a,  each  10  feet  wide  and  12  feet  long,. and  at  the  end  of 
the  building  is  a  room  k  that  opens  into  the  hall  b.  The 
three  partitions  d  are  like  those  shown  in  Pig.  31,  except  that 
the  base  is  made  4  feet  high  so  as  to  enclose  the  roosts.  The 
nests  are  placed  above  the  roosts,  as  shown  in  Fig.  36.  RooraA 
is  equipped  with  a  small  latmdry  stove  e,  and  two  feed-boxes  g. 
The  latter  have  flat  tops  and  serve  both  as  feed-bins  and  as 
tables. 

The  floor  of  the  entire  house  is  made  of  cement.  The 
chimney  is  made  of  brick  and  has  a  stove  hole  near  the  roof 
and  an  opening  close  to  the  floor.  This  opening  is  closed 
with  an  iron  frame  and  door.  The  chimney  may  be  cleaned 
through  this  opening,  and  ventilation  for  the  interior  of  the 
building  may  be  had  when  needed  through  the  opening  into 
the  chimney  /  to  the  outside.  The  free  circulation  of  dry  air 
about  the  walls  of  the  inner  building  should  prevent  cold 
and  dampness  from  gathering  in  the  pens.  The  openings 
between  the  side-wall  studding  and  leading  into  the  open 
space  overhead  draw  the  cold,  damp  air  from  between  the 
walls.  Small  round  holes  are  made  through  the  inner  front 
wall  k  from  the  pens  into  the  wall  space.  These  openings 
are  located  about  18  inches  above  the  floor  and  between 
the  front  windows.  There  will  be  enough  ventilation  through 
these  holes  to  insure  sanitary  conditions  within  the  pens 
during  cold  weather.  The  most  satisfactory  evidence  of  a 
successful  house  of  this  kind  is  found  when,  during  zero 
weather,  the  side  walls  are  free  from  dampness  and  frost 
and  the  straw  litter  upon  the  floor  is  dry  and  crisp. 

48.  Necessity  for  Warm  Houses. — The  necessity  for  warm 
houses  does  not  occur  except  in  localities  that  have  long 
continued,  severe  cold  weather.  .Where  there  are  months 
of  such  weather,  fowls  must  either  be  protected  from  the 
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injurious  influence  of  cold  or  be  allowed  to  rough  it  and  have 
their  combs  and  wattles  frozen.  During  very  cold  weather 
when  fowls  dnnk  and  their  wattles  become  wet.  the  cold 
freezes  them  into  a  swollen  sore  mass,  which  seldom  if  ever 
heals  before  warm  spring  weather  arrives.  Warm  poultry 
houses  correct  such  conditions  and  protect  the  hens  from  the 
rigors  of  winter  and  keep  them  laying  during  the  coldest 
weather. 

The  open-front,  or  curtain-front,  house  is  largely  used 
in  some  localities  for  the  protection  of  laying  hens.  In  many 
localities,  the  fowls  winter  remarkably  well  in  such  houses, 
while  in  other  localities,  they  fare  badly.  Again,  the  lay- 
ing hen  will  do  remarkably  well  in  some  localities  in  the 
warm  winter  house,  and  fail  under  the  same  conditions  in 
others.  Wherever  there  is  a  dry  interior  to  the  house, 
either  plan  proves  satisfactory,  but  where  dampness  prevails, 
there  is  certain  to  be  more  or  less  trouble  during  the  winter 
months.  These  facts  emphasize  the  vast  importance  of 
having  a  dry  interior  in  poultry  houses.  The  value  of  a 
dry  interior  cannot  be  overestimated. 


HILL8IOE  AND  CANOPIED  HOUSES 

49.  Hilldde  House. — ^To  build  upon  the  hillside  may  be 
either  a  matter  of  preference  or  one  of  compulsion.  Such 
sites  are  frequently  selected  because  they  can  be  used  more 
profitably  for  poultry  runs  than  for  any  other  purpose  of 
farming.  When  such  a  site  is  selected,  the  house  should  be 
located  upon  the  side  of  the  hill  that  affords  the  best  winter 
exposure  to  the  sun,  using  a  foundation  like  that  shown 
in  Fig.  7.  The  excavation  is  made  6  or  7  feet  below  the 
surface,  or  to  the  depth  demanded  by  the  grade  of  the  hill. 
Cement  or  stone  walls  at  both  ends  and  the  rear  should  be 
laid  to  the  required  height  for  the  foundation  of  the  building. 
The  center  of  the  house  should  be  supported  in  front  with 
an  upright  timber  not  less  than  4  inches  square.  A  cement 
floor  laid  in  the  basement  is  desirable,  because  it  will  prevent 
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the  formation  of  dampness  arising  from  rain  and  melting  snow. 
If  stone  walls  are  used,  they  should  be  laid  with  cement,  so 
as  to  keep  out  the  dampness.  The  entrance  or  exit  for  the 
fowls  from  the  building  into  the  basement  and  range  is 
through  a  hole  in  the  floor  above  and  leads  down  an  incline 
into  the  basement.  The  front  of  the  basement  may  be  left 
open  during  the  greater  portion  of  the  year,  but  it  should  be 
kept  closed  during  the  winter  months  by  means  of  movable 
fronts  of  muslin,  glass,  or  boards  made  in  sections  for  easy 
handling  and  storing. 

50.  Poultry  cannot  be  housed  successfully  in  basements 
or  cellars  under  the  ground,  because  such  places  are  damp, 
and,  for  this  reason,  do  not  make  healthful  abodes  or  roosting 
places.  To  avoid  these  drawbacks,  houses  are  built  upon  a 
hillside  with  their  basement  walls  above  the  ground.  Fig.  7 
shows  the  elevation  and  the  arrangement  of  floors  suitable 
for  a  hillside  house.  Instead  of  an  end  entrance,  as  shown 
in  Fig.  28,  the  doorway  leading  into  this  house.  Fig.  7,  is 
located  near  the  center  of  the  rear  wall;  otherwise,  the  same 
elevation  and  interior  may  be  used  as  is  shown  in  several 
plans  described.  The  windows  are  next  to  the  slope  of  the 
hill.  This  part  is  called  the  front,  and  the  rear  is  where  the  hall 
is  placed.  The  stairway  for  the  attendant  is  from  the 
hall  into  the  basement,  and  the  incline  w.  Fig.  7,  for  the 
fowls  leads  from  the  roosting  room,  or  pen,  into  the  basement. 
The  incline  consists  of  a  slanting  board  upon  which  strips 
are  nailed.  The  fowls  can  easily  pass  up  and  down  such 
an  incline.  When  the  entire  building  is  a  single  pen  for  more 
than  thirty  fowls,  two  of  these  inclines  for  the  fowls  will  be 
necessary;  when  there  are  fewer  than  this  number,  one  will 
do.  If  the  house  is  divided  into  separate  pens,  there  must 
be  an  incline  for  each  pen.  The  floor  of  the  house  is  best 
made  of  double-laid  flooring,  between  which  should  be  laid 
tar  paper  so  as  to  shut  out  the  cold  and  the  red  mites.  Almost 
any  style  of  house  can  be  built  upon  the  hillside  wall  if  these 
special  precautions  are  observed.  The  basement  furnishes 
a  shelter  or  a  scratching  place  for  the  poultry  during  all 
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seasons,  and  if  enclosed  with  windows  during  the  winter, 
it  provides  a  warm  shelter  and  svin  bath  for  the  fowb. 

51.  Canopied  House. — A  canopied  house  can  be  used  for 
the  double  purpose  of  housing  a  few  hens  on  a  lawn  and 
of  storing  garden  tools  that  are  used  about  the  yard.  The 
house  should  be  so  attractively  built  as  to  become  an  orna- 
ment as  well  as  the  abode  of  highly  valued  fowls,  pheasants, 
or  other  birds.  It  may  be  of  the  most  elaborate  design  and 
profusely  ornamented,  or  it  may  be  as  plain  and  simple  as 
a  house  can  be  built.  Such  a  house  may  be  constructed  in 
the  most  exclusive  localities,  and  a  few  hens  may  be  confined 
therein  (with  no  male  birds)  without  their  becoming  objection- 
able.    It  is  ideal  as  a  house  for  Bantams. 


The  roof  of  the  canopied  house  shown  in  Fig.  38  consists 
of  an  iron  frame  the  lower  part  of  which  is  covered  with 
corrugated  galvanized  iron,  the  top  being  solid,  and  capped 
with  a  weather  vane.  Half  of  the  openings,  which  extend 
from  the  solid  part  of  the  frame  to  the  upper  edge  of  the 
corrugated  iron,  are  closed  with  wire  glass  a  of  proper 
size  and  thickness  to  fill  tliem.  The  alternate  spaces  b  are 
filled  with  boards  that  have  been  dipped  in  creosote  stain. 
The  glass  in  the  roof  is  of  sufficient  length  to  admit  light  into 
the  pens  and  the  enclosed  runways.  The  roof  overhangs  the 
walls  sufficiently  to  shed  the  water  away  from  them.  The 
lowest  edge  of  the  roof  should  not  be  less  than  7  feet  above 
the  floor  level.     The  house  is  built  upon  a  cement  floor. 
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which  extends  beyond  the  eaves  of  the  roof  and  slopes  from 
the  roof  line  just  enough  to  shed  the  water  away  from  the 
house  on  all  sides.  The  double  windows  on  each  side  have 
sliding  sashes  that  can  be  pushed  either  way.  The  fowls  can 
easily  be  seen  through  these  windows.  The  sashes  are  filled 
with  glass  for  winter  use,  and  are  exchanged  during  the 
summer  months  for  frames  filled  with  galvanized-wire  screens, 
the  screen  windows  permitting  free  circulation  of  air  during 
the  warm  weather.  The  windows  should  be  kept  closed 
continually,  so  as  to  prevent  the  fowls  flying  out. 

52.  A  canopied  house  that  is  16  feet  square  can  be  divided 
into  four  pens,  with  an  enclosed  runway,  or  hall,  for  each 
pen,  as  illustrated  in  Pig.  39.  The  roosts  r  with  nest  boxes 
beneath  them  are  placed  in  the  rear  of  every  pen.  Each 
pen  has  a  door  d  leading  to  the  hall,  or  runway,  and  each 
runway  has  a  door  c  at  the  comer.  All  these  doors  are  hung 
at  least  6  inches  from  the  floor  upon  self-closing  hinges  that 
swing  both  ways.  The  exterior  is  covered  with  beveled 
siding  boards,  and  the  interior,  including  both  side  walls, 
the  partitions,  and  the  overhead  part,  is  lined  with  beveled- 
board  ceiling,  atl  of  which  is  smoothly  finished  without 
cracks  or  crevices.  The  inside  work  is  varnished,  and 
the  outside  of  the  building  is  painted  to  match  the  other 
buildings  upon  the  place.  There  may  be  small  openings 
from  each  runway  through  which  fowls  may  pass  when 
they  can  have  the  liberty  of  the  lawn  or  an  enclosure.  To 
add  to  the  retirement  of  such  a  house,  an  enclosure  of  lattice- 
work may  be  built  around  it,  and  i\'y,  vines,  ramblers,  or 
other  climbing  plants  grown  over  the  latticework.  A  few 
fowls  can  be  kept  within  such  an  enclosure  in  a  sanitary 
manner. 
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(PART  2) 
STATIONARY  AND  MOVABLE  HOUSES 

COLONT  HOUSES 
1.  Developmeat  of  Poultry  Houses. — For  many  years 
prior  to  about  the  year  1900,  all  poultry  houses  that  were 
built  in  the  colder  climates  had  close  walls  and  tight-fitting 
windows  of  glass.  No  ventilation  was  providetj-  During 
winter  weather,  when  closed  at  night,  these  houses  were  very 
cold  and  damp.  Houses  with  small  glass  windows  failed  of 
their  purpose,  as  did  those  with  the  entire  front  and  roof  of 
glass  and  sash.  Often  the  house  with  the  glass  front  had 
summer  heat  Inside  when  the  sun  shone  on  it  during  a  cold 
winter  day,  while  the  same  house  would  have  zero  tempera- 
ture at  midnight.  The  results  obtained  from  using  such 
houses  were  not  satisfactory,  and  the  failure  to  produce  an 
average  egg  yield  from  the  hens  prompted  diligent  research 
for  better  plans  for  housing  poultry.  Of  the  many  new  kinds 
of  houses  tested  none  seemed  equal  to  those  with  the  open, 
or  cloth,  fronts;  after  it  had  been  demonstrated  that  the  open 
shed  would  provide  sufficient  shelter  for  the  fowls  in  a  mild 
climate,  this  was  accepted  as  a  guarantee  that  the  same  kind 
of  a  shelter  would  answer  for  all  localities.  Climatic  con- 
ditions, however,  were  given  little  consideration  in  these 
tests,  and  it  is  believed  now  that  the  effects  of  severe  climates 
must  be  considered  before  satisfactory  results  with  open 
houses  can  be  obtained  in  all  localities. 

13 
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2.  Stationary  Colony  House. — The  term  colony  house  is 
one  frequently  applied  to  any  detached  building  for  separate 
groups  of  poultry.  A  colony  house  proper,  however,  is  one 
that  is  not  only  detached  but  is  placed  by  itself  in  an  open 
lot  or  field  where  the  fowl  have  at  least  partial  freedom  and 
are  separate  from  other  groups. 


PlO.    t 

A  style  of  house  used  in  egg-producing  districts  where  the 
climate  is  generally  mild  and  where  there  are  but  few  weeks  of 
winter  weather,  is  illustrated  in  Fig.  1,  view  (a)  showing  the 
completed  house  and  view  (6)  the  floor  plan.  This  kind  of 
house  can  be  used  in  any  locality  where  the  temperature  is 
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mild  enough  for  hens  to  run  outside  during  the  winter.  The 
house  shown  is  8  feet  wide.  12  feet  long,  6  feet  high  to  the 
eaves,  and  9  feet  high  in  the  center.  Such  a  house  must  be 
strongly  framed  and  the  frame  covered  with  siding  or  bam 
boards  that  have  been  dressed  on  one  side.  The  roof  is  of 
shingles;  the  front  has  two  windows,  the  sashes  of  which  slide 
to  the  right  and  to  the  left,  and  may  be  filled  with  window 
glass  or  covered  with  muslin.  The  entrance  door,  which  is 
in  the  southeast  comer  of  the  building,  is  2  feet  6  inches  wide 
And  made  of  the  same  kind  of  lumber  used  for  siding.  At 
each  end  of  the  building  is  a  small  ventilator  placed  close 
to  the  peak  of  the  roof.  The  building  is  set  on  four  comer 
stones,  with  no  other  foundation  beneath  the  sills.  The 
bottom  of  the  floor  is  made  of  large  stones,  on  top  of  which 
are  smaller  stones  and  broken  brick,  and  finally  very  coarse 
gravel,  all  tamped  solid  and  filled  level  to  the  top  of  the  sills 
with  clay  just  moist  enough  to  pack  well  and  become  hard. 
Three  lengths  of  roosting  poles  r  are  placed  across  the  width 
of  the  building  behind  the  door  in  the  east  end  of  the  building, 
and  the  nest  boxes  ii  are  placed  across  the  west  end. 

This  house  will  accommodate  about  twenty-five  hens.  A 
house  for  from  fifty  to  sixty  hens  should  be  12feetwide,20  feet 
long,  7  feet  high  to  the  eaves,  and  10  feet  high  to  the  peak  of 
the  roof. 

Dropping-boards  are  not  generally  used  in  stationary  houses 
of  this  kind,  the  floor  beneath  the  roosts  being  covered  with 
loose  earth  or  sand.  Colony  houses  of  this  kind  are  best 
suited  to  farms  where  the  fowls  run  at  large  during  the  day, 

3.  Hovable  Colony  House. — All  kinds  and  styles  of  colony 
houses  that  are  not  too  heavy,  can  be  made  movable  by 
putting  them  on  runner  foundations.  Heavy  planks  2  inches 
thick  and  6  to  8  inches  wide  are  best  for  this  purpose.  The 
planks  are  generally  laid  flat  and  are  rounded  or  beveled  at 
both  ends  like  the  front  end  of  sled  mnners.  They  are  fastened 
together  at  both  ends  and  in  the  center,  and  the  house  is 
built  on  them.  Houses  of  this  kind  are  used  for  brooder 
bouses,  for  young  chicks,  for  colony  houses,  for  maturing 
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pullets,  and  for  laying  hens  on  the  range.  When  it  is  desir- 
able to  move  these  houses,  they  can  easily  be  drawn  from  one 
location  to  another.  Whenever  there  are  a  large  number  of 
fowls  housed  in  colonies,  the  house  should  always  be  built 
on  runners  so  that  the  entire  plant  can  be  moved;  for  it  is 
■  often  desirable  on  account  of  sanitary  or  other  reasons,  to 
transfer  the  hen  houses  from  one  place  to  another.  If  the 
houses  are  movable  colony  houses,  this  can  be  done  at  will  and 
with  little  expense  and  trouble. 

4.  Movable  Laying  House. — Movable  houses  may  be  made 
attractive  like  the  one  shown  in  Fig.  2,  and  if  they  are 
built  on  runners  they  can  be  moved  easily  and  without 
damage.     Such  a  house  is  often  used  on  the  lawn  or  in  the 


orchard  of  a  country  place,  and  its  presence  is  not  objection- 
able, provided  the  finish  is  equal  to  the  surroundings.  Inside 
of  the  house  and  3  feet  from  the  front  of  it  is  a  partition,  the 
lower  3  feet  of  which  is  made  of  boards  while  the  upper  part 
which  extends  to  the  ceiling,  is  made  of  2-inch  mesh  galva- 
nized poultry  netting.  The  board  part  of  the  partition  pre- 
vents drafts  of  air  from  blowing  against  the  fowls  on  the  roost 
at  night,  and  the  netting  prevents  them  from  flying  into'  the 
feed  room  in  front.  The  dropping-board  and  the  roosts  are 
in  the  rear,  close  to  the  end  of  the  house.  The  dropping- 
board  is  hinged  against  2"X4''  uprights,  leaving  an  open 
space  between  the  edge  of  the  board  and  the  inside  of  the 
siding;  in  front,  the  board  is  supported  on  legs  hinged  close 
to  the  front  comers,  or  it  may  be  held  up  by  two  strong  wire 
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hangers  fastened  to  staples  in  the  beam  overhead  and  in  the 
edge  of  the  dropping-board.     The  roost  poles  are  movable. 


The  nest  boxes  are  placed  inside  of  and  against  the  partition. 
Feed-bins  for  the  grain  supply  are  in  the  front  of  the  building 
and  on  both  sides  of  the  door;  they  should  be  rat-proof. 
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The  roof,  rear  end,  and  two  sides  of  the  building  are  covered 
with  stained  shingles  and  the  front  is  finished  in  cottage 
fashion.  The  house  may  be  made  to  conform  to  any  style 
of  architecture  used  in  other  buildings  on  the  place,  and  the 
door  may  be  in  the  rear  or  in  the  side  of  the  building. 

A  tight  board  floor  may  be  laid  in  such  a  building  to  pre- 
vent the  ground  beneath  from  being  dug  up  by  the  hens.  As 
a  rule,  however,  movable  colony  houses  that  are  built  or  set 
low  to  the  ground  do  not  have  board  floors  unless  the  build- 
ings are  to  go  on  a  well-kept  lawn  or  some  other  place  where 
it  might  be  undesirable  to  have  holes  dug  into  the  ground. 
Buildings  set  on  high  runners  must  have  board  floors. 

5.  House  on  Runners. — In  Fig.  3  is  shown  an  A-shaped 
colony  house,  built  on  runners  made  of  oak  planks  2  inches 
thick  and  12  inches  wide,  set  on  edge.  If  pine  or  hemlock 
runners  are  used,  they  should  be  2i  inches  thick.  Runners 
must  be  strongly  put  together,  as  the  entire  weight  of  the 
house  rests  on  them,  and  there  is  also  considerable  strain 
on  them  in  moving  the  house  from  place  to  place.  The  base 
frame  a  is  made  of  2'X4*  scantling,  and  is  from  12  to  24 
inches  high  above  the  floor,  according  to  the  required  height 
of  the  entire  building.  Above  the  base  frame  is  the  apex 
frame  b,  which  is  made  of  2'X4'  scantling  and  is  built  to 
an  inside  height  of  5  feet  above  the  base  frame.  The  floor 
of  the  house,  which  is  8  feet  square,  is  of  tongued-and-grooved 
boards,  strongly  fastened  to  the  runners.  The  frame  is 
sheathed  with  the  cheapest  kind  of  lumber,  which  is  dressed 
on  one  side  and  laid  with  the  smooth  side  out.  The  sheath- 
ing is  covered  with  tar  paper  or  three-ply  roofing  felt.  The 
frame  can  be  made  so  that  the  entire  house  can  be  covered 
with  heavy  roofing  felt  or  paper,  the  same  as  the  cheaply 
built  house  to  be  described  later.  To  do  this,  the  uprights 
and  cross-pieces  should  be  set  to  correspond  with  the  width 
of  the  roofing  paper  used.  The  interior  of  the  house  is 
furnished  as  described  later  on  for  the  apex  house,  and  there 
are  dropping-boards,  roosts,  and  nest  boxes  on  both  sides 
of  the  house  when  it  is  used  for  laying  hens. 
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6.    Ijgbt-Weigbt    House.  —  A    satisfactoTy    light-w^ht 

house  that  can  be  quickly  and  cheaply  built  and  that  may 
be  made  either  movable  or  stationary,  is  illustrated  in  Fig.  4, 
in  which  view  (a)  shows  the  framework,  and  view  {&)  the 


finished  house.  The  house  is  8  feet  square  and  is  built  on 
runners.  The  timbers  of  which  the  runners  are  made  are 
the  heaviest  used  in  the  construction,  being  2|  inches  thick, 
8  inches  wide,  and  8  feet  long.  The  structure  is  6  feet  high 
in  front  and  3  feet  high  in  the  rear,  inside  measurements. 
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If  desired,  the  house  may  be  btiilt  8  feet  wide  and  10  or  12  feet 
long;  when  it  is  longer  than  8  feet,  the  floor  joists  are  laid 
across  the  narrow  way  and  the  runners  set  lengthwise.  The 
2*X4''  joists  are  let  into  the  runners  flush  with  the  top  of 
the  foundation.  The  door  and  the  window  in  front  are  the 
only  openings.  The  upper  part  of  the  window  is  closed  with 
a  muslin  covered  frame  a  and  the  lower  part  with  sash  and 
glass  b.  This  house  is  light  in  weight  and  can  be  moved 
about  and  located  wherever  there  is  the  best  ranging  for  the 
fowls.  It  is  a  style  that  is  best  adapted  for  young  stock 
growing  on  the  range,  for  immature  pullets,  and  for  market 


mi 
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stock.  During  summer,  the  wooden  door  should  be  exchanged 
for  one  covered  with  galvanized  poultry  netting  and  the 
upper  part  of  the  window  should  also  be  covered  with  the 
same  material,  the  sash  and  glass  remaining  in  place  the  entire 
time. 

7.  Inexpensive  House. — An  inexpensive  poultry  house  can 
be  made  by  covering  a  framework  with  heavy  roofing  paper 
or  flint-coated  felt.  Any  style  or  kind  of  a  poultry  house 
can  be  built  in  this  way,  provided  "the  framework  conforms 
to  the  width  of  the  paper,  so  that  all  joints  will  come  on  the 
runners  or  sills,  and  can  be  made  tight.     Pig.  5  illustrates  the 
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framing  of  such  a  house.  The  outside  frame  a  is  made  of 
2'X4'  scantling,  and  the  cross-strips  b  are  of  I'XQ"  pieces 
let  into  the  scantling  so  that  the  outside  surface  of  all  will 
be  even  and  smooth.  The  frame  for  the  door  c  is  fitted  and 
hung  to  the  door  frame  with  flat  or  strap  hinges.  All  the 
necessary  openings  must  be  provided  for  in  the  framework. 
After  the  framework  has  been  completed  and  before  the 
roof  is  put  on,  the  entire  outside,  including  spaces  to  be 
occupied  by  doors  or  windows  or  other  openings,  is  covered 
with  heavy  roofing  felt.  Fig.  6  shows  the  paper  on  the  frame- 
work after  the  doors  and  windows  are  in  place.     The  covering 


is  turned  over  on  top  of  the  rafters  all  around  the  building 
and  fastened  all  around  the  framework  and  doors  and  open- 
ings by  roofing  nails  with  tin  caps.  All  joints  are  laid  close 
together  on  the  rafters,  or  6-inch  runners,  and  are  joined  in 
place  by  cement  as  well  as  fastened  with  nails  and  tins. 
The  felt  must  be  nailed  tight  to  the  frame  of  the  door  and 
also  to  the  door  frame.  Especial  care  must  be  taken  to 
make  the  covering  secure  around  every  place  where  there 
will  be  an  opening.  When  all  the  framing  has  been  covered, 
the  felt  or  paper  over  the  openings  is  cut  out  and  the  paper 
is  also  cut  around  the  door  so  that  it  will  swing  free.     The 
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roof  is  then  carefully  laid  on  the  rafte'rs  and  is  covered  with 
the  same  kind  of  strong  paper  that  was  used  for  covering 
the  sides. 

The  lasting  qualities  of  a  house  like  this  depend  largely 
on  the  quaUty  of  material  used  and  the  manner  in  which  it 
is  put  together.  If  the  lumber  is  green,  it  will  shrink  in 
drying  and  split  or  tear  the  paper;  if  the  paper  is  poor  in 
quality,  it  will  last  only  a  short  time;  and  if  badly  laid,  the 
wind  and  r^n  will  loosen  it.  When  the  roof  is  finished  as 
it  should  be,  its  service  can  be  greatly  extended  by  tarring  it 
once  a  year.     This  house  can  also  be  set  on  runners,  the  same 


as  described  for  other  houses.  Substantial  runners  for  a 
house  of  this  kind  would  be  made  of  4"x4*  timbers.  The 
objectionable  feature  of  the  low-set  runners  is  that  rats  can 
be  harbored  in  safety  under  the  house  when  the  floors  are 
so  close  to  the  ground. 

8.  House  on  Wheels. — Light-built,  open-front  houses  on 
wheels  are  used  in  some  localities.  There  are  several  kinds 
of  these  used,  one  of  the  most  desirable  of  which  is  shown  in 
Fig.  7.  This  house  has  three  wheels,  one  on  each  side  near 
the  rear,  and  one  in  front.  The  one  in  front  is  a  pivot  wheel 
that  turns  in  a  socket,  and  all  the  wheels  are  raised  and 
lowered  with  a  lever.     When  the  house  is  to  be  moved  it 
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is  elevated  on  the  wheels,  hauled  to  the  new  location,  and 
lowered  to  the  ground.  The  upper  half  of  one  side  of  the 
house  is  arranged  as  a  hinged  door  a  that  can  be  turned  up 
as  shown.  When  open,  this  door  protects  the  interior  of  the 
house  from  rain  and  snow.  A  window  for  light  and  a  small 
opening  for  the  fowls  to  go  through  are  in  the  front,  or 
entrance,  door.  This  small  window  opening  is  covered  by 
sash  and  glass  during  cold  weather,  and  with  a  screened 
frame  during  mild  days.  This  kind  of  movable  house  is 
used  for  mother  hens  and  their  broods;  also  for  small  lots 
of  laying  hens  kept  near  the  house  or  on  the  lawn.  A  number 
of  such  houses,  when  placed  under  trees  in  an  orchard,  pro- 
vides comfortable  shelter  for  a  large  number  of  chicks.  These 
same  houses  can  be  moved  to  the  open  range  or  to  enclosed 
yards  and  used  during  the  winter  for  laying  hens. 

9.  Moving  of  Houses. — When  houses  are  to  be  moved,  it 
is  necessary  to  use  some  motive  power  that  is  equal  to  the 
task  and  that  will  not  cause  damage  to  the  building  from 
quick  jerks  and  bad  starts.  A  single  horse  can  move  some 
of  the  smaller  houses,  but  several  may  be  required  to  move 
the  larger  ones.  Rings  or  hooks  should  be  fastened  to  the 
runners  or  holes  made  throtigh  them  to  provide  a  strong 
hitch  for  the  chains  or  ropes  used  in  hauling.  It  is  neces- 
sary that  the  hitch  be  substantial  so  that  it  will  withstand 
the  strain  of  starting.  To  assist  in  this,  a  strong  rope  can 
be  wound  around  the  house,  resting  low  against  the  rear,  and 
only  high  enough  in  front  for  the  hitch  of  the  team.  The 
use  of  a  rope  in  this  way  will  insure  the  safe  moving  of  the 
house.  When  the  houses  are  moved,  the  team  should  be 
hitched  as  shown  in  Fig.  8,  with  the  rope  a  bound  round  the 
runner  close  to  the  floor  and  brought  together  in  front.  Any 
colony  house,  provided  it  is  not  too  heavy  to  stand  the  strain, 
can  have  nmners  and  be  moved  about. 
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HOUSES  FOB  SPfiCIAIj  PURPOSES 

BODBES    FOR    POULTRY    FARM 

10.  Headquarters. — On  a  large  poultry  farm  it  is  often 
desirable  to  have  a  building  for  headquarters.  A  convenient 
arrangement  for  headquarters  building  and  poultry  house 
combined  is  shown  in  Fig.  9.  In  this  illustration,  view  (a) 
shows  the  front  elevation;  view  (b),  a  half  plan;  and  view  (c), 
the  side  elevation.  The  office  is  to  the  right  of  the  front 
entrance  and  the  reading  room  to  the  left.  At  the  side  of 
the  office  and  in  the  front  part  of  the  building  is  a  bathroom; 
and  in  the  rear  of  the  bathroom  is  a  feed-room.  The  office, 
reading  room,  bathroom,  and  lavatory,  are  for  the  con- 
venience of  the  employes  on  the  farm.  The  second  floor  is 
divided  into  two  rooms  which  are  used  as  emergency  sleeping 
rooms.  The  bathroom  and  the  bath  tub  are  used  for  washing 
and  preparing  the  fowls  for  exhibition;  and  the  reading  room 
serves  as  a  drying  room  for  the  fowls  after  they  are  washed. 
The  house  for  headquarters  is  best  heated  with  hot  water; 
when  there  are  greenhouses  on  the  same  farm,  the  poultry 
house  can  be  heated  from  the  same  system  that  warms  the 
glass  houses.  There  should  also  be  a  stove  in  the  reading 
room  to  make  additional  heat  for  drying  the  fowls  quickly 
after  they  are  washed.  When  poultry  houses  are  used  for 
rearing  fowls  for  exhibition  purposes,  hot-water  pipes  can  be 
run  the  full  length  of  the  hall  between  the  two  buildings  to 
warm  the  poultry  house  and  to  keep  it  dry  in  very  cold 
weather. 

11.  Poultry  House. — The  poultry  house  is  at  the  rear  of 
the  office  building  and  attached  to  it.  Between  these  two 
buildings  and  under  the  same  roof  is  a  hall  4  feet  wide.  This 
hall,  which  has  a  door  at  each  end,  is  used  in  caring  for  the 
fowls.  The  floor  in  the  hallway  and  poultry  house  is  made 
of  narrow  board  flooring  laid  on  cement  and  concrete.  An 
interior  view  of   the  house,  illustrating  the   hall  partition, 
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is  shown  in  Fig.  10,  and  in  Fig.  1 1  are  shown  the  details  of 
construction.     The  base  of  the  hall  partition  is  a  wooden  sill  u 
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6  inches  wide  laid  the  entire  length  of  the  hall.     The  lower 
part  of  the  partition  is  made  of  slats  i  2  inches  wide  and 
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18  inches  high,  set  with  a  space  of  2i  inches  between  them; 
above  the  slats  it  is  made  of  close-fitting  boards  6  to  a  height 
of  2  feet  above  the  top  of  the  roost  poles;   and  the  upper 


part,  extending  to  the  roof,  is  of  galvanized  poultry  netting  a. 
Along  the  length  of  the  hall  is  laid  a  trough  t  in  which  wet 
and  dry  mash  food  is  placed;  the  food  is  reached  by  the  fowls 
through  the  slat  part  of  the  partition.  In  a  recess  in  the  slat 
work  at  one  end  of  each  division  of  the  room  is  a  water  pan  it 


set  in  a  round  enclosure  v  on  a  low  platform  x,  so  as  to  bring 
the  top  of  the  water  vessel  about  9  inches  above  the  floor; 
at  the  other  end  of  each  division  is  a  grit  box,  or  hopper,  g. 
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The  nest  boxes  »  are  placed  along  the  hall  partition,  and  above 
these  are  placed  the  dropping-board  and  roosts  r.  The  roosts, 
dropping-boards,  troughs,  and  nests  are  movable.  The  room 
is  divided  into  pens  by  partitions  of  boards  and  poultry 
netting,  the  board  parts  being  built  to  a  height  of  3  feet  above 
the  floor  level  and  again  to  a  height  of  3  feet  above  the  level 
of  the  roosts,  to  prevent  the  males  in  adjoining  pens  from 
fighting  while  on  the  floor  or  on  the  roosts. 

The  nest  boxes  are  12  inches  wide,  12  inches  deep,  and 
16  inches  long.  They  are  built  in  sections,  each  one  of  which 
has  a  hinged  door,  and  the  sections  fit  into  a  shelf  beneath 
the  dropping-board.  leaving  an  open  space  of  4  inches  between 
the  top  of  the  nest  box  and  the  bottom  of  the  dropping-board. 
If  the  nest  boxes  are  supported  by  three  iron  rods,  or  by 
three  lengths  of  iron  pipe,  and  are  movable,  mites  are  not 
likely  to  be  troublesome.  The  dropping-board  is  placed  above 
the  nest  boxes,  and  above  this  are  the  roost  poles.  If  but 
one  length  of  roost  pole  is  needed,  the  dropping-board  should 
be  24  inches  wide;  if  two  lengths  are  used,  it  should  be 
30  inches  wide;  and  if  three  lengths  are  used,  it  should  be 
36  inches  wide.  In  placing  the  three  roost  poles,  there 
should  be  9  inches  of  space  between  the  poles,  and  also 
between  the  wall  and  the  rear  pole.  When  placed  in  this 
way  over  a  dropping-board  that  is  36  inches  wide,  there  is 
a  space  of  9  inches  between  the  poles,  and  9  inches  of  board, 
front  and  rear,  beneath  the  poles.  If  the  dropping-board 
is  wider  than  36  inches,  more  space  can  be  allowed  between 
the  poles. 

HODSBS    FOR    LIMITED    SPACE 

12.  Town-Lot  House. — In  order  to  keep  poultry  on  a 
small  town  lot  without  annoyance  and  to  have  the  fowls 
under  control  without  destroying  the  appearance  of  the  lawn 
and  yards,  it  is  necessary  that  attention  be  given  to  the 
general  arrangement  of  the  poultry  house  and  yards,  so  as  not 
to  take  up  all  the  space.  A  50-foot  lot  may  be  arranged  as 
illustrated  in  Pig.  12,  which  shows  a  walk  at  the  rear  of  the 
house  through  the  middle  of  the  lot.     The  poultry  house  is 
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located  at  one  side  of  the  walk,  preferably  to  the  north  or 
to  the  west.  If  the  lot  lies  east  and  west,  the  poultry  house 
should  be  located  on  the  north  side,  facing  the  south ;  if  the 
lot  lies  north  and  south,  it  should  be  located  on  the  west  line 
facing  the  east,  so  that  the  greatest  amount  of  sunlight  will 
reach  the  house  during  the  winter. 


Along  the  side  of  the  lot  in  the  rear  of  the  poultry  house 
is  a  closely  built  board  fence  a.  Next  to  the  fence  is  a  gutter  b, 
made  of  brick  or  cement,  with  a  fall  to  the  rear  of  the  lot. 
The  grade  of  the  yards  c  and  d  is  away  from  the  line  /  and 
toward  the  gutter,  so  as  to  turn  the  surface  drainage  away 
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from  the  path  and  from  the  yard  of  the  house.  The  poultry 
yard  is  divided  into  two  parts,  each  20  feet  wide  and  25  feet 
long,  by  a  wire  fence  g.  One  of  these  yards  is  for  an  all-day 
runway,  and  the  other  is  for  a  runway  where  the  fowls  may 
go  occasionally  for  a  green-food  supply.  The  entire  poultry 
yard  is  enclosed  by  a  5-foot  fence,  which  may  be  of  l^-inch 
mesh  galvanized  poultry  netting  or  of  galvanized  poultry 
fencing.  Across  the  front  is  a  latticework  e  to  hide  the 
poultry  house  and  yards  from  view.  If  there  is  no  natural 
shade,  an  awning  should  be  placed  tiver  a  part  of  the  poultry 
yard  during  warm  weather. 

A  house  6  feet  wide  and  8  feet  long  will  be  sufficiently  large 
for  twelve  hens. 


13.  City-Lot  House. — A  limited  number  of  hens  can  be 
kept  in  the  back  dooryard  of  a  city  home,  provided  sanitary 
conditions  are  maintained.  Where  there  is  a  rear  entrance 
to  the  home,  with  the  door  or  gate  at  one  side,  the  poultry 
house  can  be  placed  on  the  other  side,  in  the  comer  and 
against  the  fence,  as  shown  in  Fig.  13.  In  order  to  maintain 
sanitary  conditions  in  the  limited  space  of  a  city  dooryard, 
it  is  necessary  to  lay  a  cement  floor  in  the  poultry  house  and 
yard,  and  there  should  be  a  cement  gutter  around  the  floor 
to  turn  the  water  into  the  sewer.  The  drainage  should  be 
into  the  sewer  at  the  comer  a. 

The  house  illustrated,  when  intended  to  be  placed  on  a 
city  lot,  should  be  made  of  corrugated  iron,  and  the  window, 
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which  consists  of  strips  of  heavy  wire  glass  b,  should  be  in  the 
roof,  so  as  to  admit  sunlight  into  the  house.  Both  the  frame 
of  the  house  and  that  of  the  yard,  in  which  provision  is  made 
for  doors  and  windows,  are  of  heavy  galvanized  iron  into  which 


the  com^ated-iron  sheets  of  the  sides  and  roof  are  fitted. 
The  yard  is  enclosed  above,  in  front,  and  at  the  end  by  means 
of  heavy  wire  screen  c. 

The  cement  floor  of  this  house  should  be  covered  with  a 
board  iloor  made  in  sections,  so  that  it  can  be  taken  up 
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occasionally  and  the  cement  floor  covered  with  ashes  in  which 
the  hens  may  scratch.  This  will  be  a  relief  to  the  hens,  and 
after  a  time  the  ashes  can  be  gathered  up  and  hauled  away 
and  the  house  thoroughly  cleansed,  when  the  board  floor  may 
be  replaced  for  another  period,  if  desired.  The  nests,  roosts. 
and  dropping-board  are  located  in  the  corner  of  the  building. 
If  desired,  a  movable  table  or  dropping-board  with  nests  may 
be  used,  and  the  equipment  as  well  as  the  house  may  be  of 
iron.  A  combination  nest  box,  roost,  dropping-board,  and 
dust  bath  is  made  of  wood  or  metal.  The  metal  box  affords 
protection  against  fire  and  mites. 

14.  House  for  Well-Bred  Stock.— When  well-bred  fowls 
are  kept  for  producing  exhibition  stock,  there  must  be 
sufficient  room  for  separate  pens  in  the  house,  separate  yards 
into  which  the  different  flocks  can  go  for  outdoor  exercise, 
and  also  a  separate  yard,  or  park,  for  the  chicks  and  growing 
stock.  This  arrangement  will  require  considerable  space  if 
such  stock  is  raised  on  a  large  scale.  A  house  and  yards 
suitable  for  fanciers  and  designed  for  a  town  lot  is  shown  in 
Fig.  14.  If  ground  space  is  still  more  limited,  the  number  of 
pens,  yards,  and  flocks  must  be  smaller. 

The  general  plan  of  this  house,  both  inside  and  outside,  is 
similar  to  that  of  the  apartment  hotise  described  in  Poultry 
Houses,  Part  1,  and  the  partition,  nests,  and  roosts  as  shown 
there  can  be  adapted  to  this  house  by  making  the  necessary 
changes  to  fit  the  space.  The  covered  runs  a  in  front  of  the 
house  come  to  the  line  of  the  walk  b.  The  park,  or  yard,  c 
for  the  mother  hens  and  chicks  is  in  the  front  of  the  covered 
runs.  The  yards  and  the  park  are  separated  from  the  front  lot 
by  a  picket  fence  d  to  prevent  the  young  chicks  from  wander- 
ing beyond  the  fence  line  of  the  park.  To  insure  the  safety 
of  the  chicks,  there  should  be  a  close  wire  netting  inside  the 
fence  and  along  the  walk.  The  wire  netting  along  the  walk 
is  not  shown  in  the  illustration  on  account  of  obscuring  other 
details.  The  park  should  be  planted  with  trees  and  bushes 
for  shade,  which  will  prove  of  much  benefit  to  the  fowls 
during  hot,  summer  days. 
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The  entrance  e  into  the  poultry  bouse  is  from  the  front 
into  a  hall,  at  the  rear  end  of  which  is  a  narrow  passageway 
extending  right  and  left  to  the  division  line  of  the  last  pen  on 
each  side.  This  provides  an  entrance  to  all  pens  and  allows 
the  last  one  on  each  side  to  be  the  full  depth  of  the  building. 
If  necessary,  the  hall  may  be  dispensed  with  entirely  and 
the  entrance  made  from  one  pen  to  the  other  by  a  door  in 
the  partition.  The  window  sashes  are  movable  in  slides,  and 
may  have  glass  or  be  covered  with  cotton  cloth,  as  desired. 


HOUSES    FOB    BAKTAMB 

15.  Box  House. — A  small  house  is  suitable  for  Bantams; 
the  smaller  the  house,  the  less  space  there  will  be  for  their 
bodies  to  warm,  and  the  more  comfortable  they  will  be  during 


very  cold  nights.  The  box  house,  illustrated  in  Fig.  15,  can 
be  built  out  of  packing  cases  that  are  3^  feet  wide,  4^  feet 
long,  and  of  the  average  height,  the  front  elevation  of  the 
building  being  4J  feet  and  the  rear  elevation  3}  feet.  The 
floor  of  the  house,  which  is  made  first,  is  4  feet  wide  and 

5  feet  long,  and  is  elevated  12  inches  above  the  ground  by 
cleats  nailed  all  around  on  the  under  side  flush  with  the  edge. 
The  walls  of  the  house  are  nailed  to  the  edge  of  the  floor. 
the  boards  in  the  rear  and  on  the  sides  resting  on  the  ground, 
closing  the  space  under  the  floor  on  three  sides.  In  front, 
the  boards  extend  6  inches  below  the  floor  and  to  within 

6  inches  of  the  ground,  leaving  an  open  space  a  of  12  inches 
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under  the  floor.     When  the  siding  is  in  place  the  roof  is  put 
on  and  covered  with  roofing  paper. 

One  S'XIO"  pane  of  glass  in  front  admits  all  the  light  that 
is  needed;  the  single-board  door  admits  the  Bantams  and 
permits  the  gathering  of  the  eggs  and  the  cleaning  of  the  house. 
A  round  roost  pole  across  the  rear  end  and  some  small  nest 
boxes  complete  the  house.  This  house  will  provide  quarters 
for  ten  or  twelve  Bantams.  It  can  be  moved  beneath  the 
shelter  of  a  tree  during  the  summer  months,  placed  under  a 
shed  or  moved  to  the  basement  during  severe  cold  weather,  or 
left  in  the  open  throughout  the  entire  year.  It  is,  in  fact,  a 
comfortable  house  for  Bantams  in  all  kinds  of  weather.  The 
dust  bath  for  the  Bantams  is  beneath  the  house.     When  the 


nights  are  cold  the  open  space  a  in  front  should  be  closed.  In 
localities  where  it  is  very  cold,  and  where  there  are  spells  of 
severe  weather,  the  outside  of  the  box  should  be  covered  with 
tar  paper  to  close  the  cracks  against  the  wind. 

16.  House  for  Asiatic  Bantams. — For  Brahma  or  Cochin 
Bantams,  a  low,  compact  house  is  the  best.  These  Bantams 
can  withstand  the  coldest  weather  if  they  are  as  well  pro- 
tected as  are  other  fowls.  The  house  shown  in  Fig.  16  is 
8  feet  long  and  6  feet  wide;  it  is  6i  feet  high  in  front  and 
5  feet  high  in  the  rear;  the  fence  for  the  enclosure  is  5  feet 
high.  If  desired,  this  house  can  be  divided  through  the 
middle  and  be  used  for  two  separate  lots  of  Bantams.     When 
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this  is  done,  a  division  fence  should  separate  the  two  pens. 
The  interior  of  the  house  may  be  like  that  of  any  of  the  small 
houses;  the  arrangement  described  in  Poultry  Houses,  Part  1, 
for  the  two-room  house  is  preferable,  and  the  same  equipment 
will  do  for  this  house  by  moving  the  nest  boxes  to  the  rear 


and  opposite  the  roosts.  The  building  has  a  double  door, 
the  inner  screen  door  a  swinging  to  the  inside  and  the  board 
door  swinging  to  the  outside.  The  outur  door  should  be  left 
open  during  warm  weather  and  on  bright  days  during  cold 
weather  to  prevent  dampncs.s.  The  house  should  have  a 
board  Qoor. 
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17.  Apex  House. — Light-built,  movable  houses  for  Ban- 
tams are  satisfactory,  and  are  sometimes  no  larger  than  an 
ordinary  brood  coop;  when  as  small  as  this,  they  may  be 
moved  from  place  to  place  at  night  while  the  Bantams  are 

on  the  roost.  The  larger  houses  of  this  kind  should  have 
runners.  A  movable  house  with  yard  attached  may  be 
built  A-shaped  on  a  continuous  frame,  one  end  of  which  is 
enclosed  with  boards  and  made  into  a  house  and  the  other 
part  of  the  frame  covered  with  wire  netting  and  used  as  a 
yard  for  the  fowls.  A  house  of  this  kind  is  shown  in  Fig.  17.  - 
The  frame  is  16  feet  long,  6  feet  high,  and  6  feet  wide.  One 
end  of  the  frame  to  a  length  of  6  feet  is  enclosed  for  the 
house  p,  and  the  remainder  is  covered  with  woven  wire  to 


complete  the  enclosure.  This  house  has  36  square  feet  of 
floor  space  and  is  lai^e  enough  for  ten  or  fifteen  Bantams. 
The  dropping -boards  and  roosts  r  are  placed  very  close  to 
the  sides  and  rest  on  the  braces  a.  The  nest  boxes  «  are 
beneath  the  roosts.  A  house  like  this  can  be  moved  about 
as  the  poultryman  sees  fit,  or  whenever  it  is  necessary  to 
freshen  the  yard  or  to  improve  sanitary  conditions.  The  same 
style  of  house,  but  of  larger  size,  may  be  used  for  housing 
and  yarding  fowls  of  all  kinds.  It  should  be  moved  to  a  new 
location  frequently  enough  to  prevent  contamination  of  the 
ground  on  which  the  house  has  been  located.  When  houses 
are  moved,  the  ground  on  which  they  stood  must  be  gone 
over  thoroughly  with  a  rake,  all  the  filth  taken  away,  and 
fresh  earth  turned  up.     It  will  be  well  also,  to  sow  grass 
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seed  over  the  scuffled  surface  and  lightly  rake  the  seed  into 
the  ground. 

18.  Shelter  House. — Fig.  18  shows  a  convenient  shelter 
house  for  Bantams  and  for  a  few  fowls  of  any  kind  that  must 
be  confined  within  a  yard  or  enclosure.  This  house,  which 
should  have  a  hard  floor,  may  be  built  with  a  yard  attached 
or  with  the  house  and  yard  separate.  The  building  may  be 
simply  a  frame  covered  with  heavy  roofing  paper  and  the 
runways  enclosed  with  wire  netting,  or  they  may  be  built  of 
lumber  and  wire  netting  as  shown  in  the  illustration.  The 
house  illustrated  is  6  feet  high  in  front,  4  feet  high  in  the 
rear,  and  8  feet  long;  it  is  divided  into  two  pens,  each  pen 
being  4  ft.  X  6  ft.  The  roosts  and  dropping-boards  are  in 
the  rear  part  of  each  room  and  the  nests  are  placed  beneath 
them.  The  yard  is  also  divided  into  two  parts.  The  partition 
between  the  pens  is  similar  to  that  described  for  larger  houses, 
and  is  made  of  lumber  and  wire  netting.  The  window  in 
front  of  the  house  admits  light  into  both  pens  and  both  ends 
of  the  house  are  provided  with  doors  like  the  one  shown. 
By  means  of  these  doors  the  house  may  be  easily  cleaned. 
If  desired,  this  kind  of  house  may  be  made  5  feet  high  in  front, 
4  feet  high  in  the  rear,  and  with  a  floor  space  5ft.  X  6  ft., 
a  corresponding  reduction,  of  course,  being  made  in  the  size 
of  the  run. 

The  yard  is  made  as  shown  in  the  illustration,  the  division 
through  the  middle  being  made  of  lumber.  The  outside 
framework  is  covered  at  the  sides,  ends,  and  on  top  with 
woven  wire.  The  comer  posts  should  extend  above  the  top 
of  the  window,  and  are  made  of  2"X4*  scantling.  Where 
there  is  no  shade  to  protect  the  fowls  from  the  direct  rays 
of  the  sun  during  hot  weather,  an  awning  should  be  drawn 
over  the  run  and  fastened  to  these  comer  posts.  The  awning 
should  not  be  used  during  the  night,  nor  will  it  be  needed 
during  wet,  cool,  or  cold  days.  Both  the  house  and  the  run 
can  be  built  on  numers  to  faciUtate  their  transportation. 
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19.  House  for  Ezhibitioii  Fowls. — A  House  with  at  least 
three  rooms  is  required  for  the  care  and  preparation  of  fowls 
for  exhibition.  Two  of  these  rooms  are  used  for  the  breeding 
fowls  and  the  yoimg  stock,  and  in  the  third  room  are  placed 
coops  for  holding  the  surplus  males  and  training  coops  in 
which  the  specimens  for  exhibition  are  placed  before  they 
are  sent  to  the  show.  To  have  all  these  necessities  in  limited 
space  demands  an  arrangement  of  the  interior  that  divides 
the  space  in  the  most  advantageous  way  possible.  A  small 
house  of  this  kind  is  shown  in  Fig.  19.  This  house  may  be 
used  either  for  Bantams  or  for  large  fowls.  Such  a  house 
may  be  built  8  feet  wide  and  16  feet  long,  but  if  space  will 


permit,  it  is  well  to  make  it  10  feet  wide  and  20  feet  long. 
This  latter  size  provides  200  square  feet  of  floor  space  in  which 
ten  hens,  twenty  pullets,  and  fifteen  or  twenty  male  birds 
may  be  distributed.  The  hens  and  pullets  are  put  in  the 
pens  and  the  male  birds  in  the  coops.  Even  more  than  this 
number  may  be  kept,  provided  they  are  disposed  of  quickly 
or  the  birds  in  the  coops  are  shifted  at  times  to  the  pens 
where  they  can  exercise. 

Whenever  possible,  the  house  should  face  the  south.  As 
shown  in  the  illustration,  there  are  three  windows  a  in  the 
front  of  the  house  and  two  in  the  rear,  and  the  entrance  into 
the  house  is  from  the  rear  into  the  middle  room.  The  shape 
of  the  floor  space  allows  the  exhibition  coops  fi  to  be  placed 
in  the  center  of  the  middle  room,  where  the  light  from  the 
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three  windows  will  shine  on  them.  On  each  side  of  the  room 
there  is  a  coop  c  either  for  male  or  for  female  birds.  These 
coops  should  be  large  enough  to  have  three  or  four  fowls  in 
them  without  crowding.  If  the  birds  do  not  fight,  several 
will  do  better  together  than  they  will  in  separate  coops. 
These  large  coops  can  be  used  as  pens  for  three  or  four  fowls, 
or  for  a  larger  number  of  Bantams.  The  exhibition  coop  in 
the  middle  of  the  room  is  used  as  a  training  coop,  in  which 
fowls  that  are  intended  for  the  show  room  are  taught  good 
behavior.  In  each  of  the  other  rooms,  the  dropping-board  and 
roosts  r  are  placed  against  the  partition  wall,  which  is  built 
of  flooring  and  extends  above  the  top  of  the  coops.    The 


nests  71  are  placed  in  the  rear  comer  of  the  pen;  the  doors  o 
leading  into  the  pens  are  just  inside  the  front  door  to  the 
right  and  left  of  the  middle  room.  The  style  of  door 
used  may  be  like  any  of  those  shown  for  other  houses.  A 
house  of  this  kind  should  have  a  board  floor  laid  on  concrete, 
the  floor  being  elevated  at  least  4  inches  above  the  outside 
ground  level. 

20.  House  for  High  Flyers. — Nothing  in  poultry  keeping 
is  more  vexatious  than  the  attempt  to  keep  within  bounds 
high-flying  fowls  without  cutting  the  ends  from  the  primary, 
or  flight,  feathers  of  their  wings.     Such  fowls  can  be  kept 
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within  the  enclosure  by  using  fences  8  feet  high  made  of 
poultry  netting,  and  also  by  covering  with  netting  the  top  of 
the  pens  having  lower  sides.  These  methods  are  not  entirely 
satisfactory  because  of  the  fact  that,  unless  a  strong  frame 
is  built  to  support  it,  the  netting  sags  or  hangs  down.  There 
are  several  kinds  of  safety  fences  in  use;  one  of  the  most 
satisfactory  of  these  fences  is  shown  in  Fig.  20.  The  house 
for  the  fowls  is  in  the  center  of  a  square  pen  that  is  made 
with  a  safety  fence.  This  fence  is  8  feet  high,  the  lower 
4  feet  being  made  of  four  boards,  each  12  inches  wide,  and 
the  upper  4  feet  being  made  of  galvanized  poultry  netting. 
The  fence  posts  extend  6  inches  above  the  top  of  the  netting. 
Pieces  of  flat  iron  a  16  inches  in  length  are  fastened  against 
the  sides  of  the  posts  near  the  top;  through  each  one  of  these 
pieces  are  three  i-inch  holes,  through  which  steel  wires  are 
drawn,  as  shown  in  the  illustration.  These  three  strands  of 
wire  form  a  net  that  turns  the  fowls  back  when  they  attempt 
to  fly  over  the  fence.  This  fence  is  effective  because  fowls 
usually  begin  their  flight  near  the  fence  when  they  try  to  fly 
over  it.  This  kind  of  hotise  and  fence  is  best  fitted  for  open 
lawns,  fields,  or  parks  where  high-flying  fowls,  jungle  fowls, 
or  pheasants  are  kept,  and  where  they  must  be  confined. 

21.  Open  Shed. — An  open  shed  is  almost  a  necessity  on 
a  farm  where  there  is  little  or  no  shade  or  shelter  for  the  fowls. 
In  fact,  an  open  shed  is  of  great  value  on  any  farm  where 
large  numbers  of  fowls  are  kept,  its  value  being  due  to  the 
daylight  shelter  given  the  fowls  during  bad  weather.  The 
increased  egg  yield  from  the  sheltered  fowls  will  soon  pay  for 
the  cost  of  the  shed.  The  open  shed  may  be  a  low  structure 
or  it  may  be  sufliciently  high  to  permit  a  horse  and  wagon 
to  be  driven  under  it.  The  shed  should  be  open  to  the  south, 
and  the  floor  should  be  raised  at  least  4  inches  above  the 
ground  level.  By  the  use  of  heavy  timbers  for  the  base  an 
enclosure  will  be  formed.  This  enclosure  should  be  filled  with 
coar.se  gravel  from  which  all  the  large  stones  have  been 
removed.  Inside  of  a  house  like  this,  brood  coops  for  the 
mother  hens  and  chicks  may  be  set.     The  brooder  may  also 
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be  placed  there  early  in  the  spring  when  it  is  too  cool  and 
damp  for  the  chicks  to  be  in  the  open,  and  late  hatched 
broods  may  be  sheltered  beneath  the  shed  roof  in  the  fall. 
When  it  rains,  snows,  or  blows,  all  fowls,  old  and  young,  can 
go  under  the  shed  for  shelter;  and  during  the  hot  nights  of 
summer,  the  growing  chicks  may  go  there  for  shelter  and  to 
roost.  The  shed  shown  in  Fig.  21  is  18  feet  deep  and  40  feet 
long.  The  same  kind  of  a  shed,  of  course,  may  be  built  larger 
or  smaller  at  will. 

22.    Enclosed  Shed. — Where  poultry  is  grown  for  market, 
an  enclosed  shed,  or  house,  to  be  used  as  a  shelter  for  growing 


chicks  and  for  other  purposes  should  be  provided.  The  nests 
for  the  broody  hens,  the  incubator,  the  brood  coops  for  the 
hens  and  chicks,  and  the  brooders  may  all  be  sheltered  in 
an  enclosed  shed.  The  turkey  hen  and  her  young  may  also  be 
confined  in  a  portion  of  the  house  for  a  seasoh,  so  as  to  pro- 
tect them  from  the  damp;  and  during  the  entire  summer  all 
kinds  of  young  fowls  can  go  into  this  shed  for  protection  from 
the  sun  and  rain.  The  enclosed  shed  shown  in  Fig.  22  is 
intended  for  the  several  purposes  mentioned,  and  can  also 
be  used  as  a  place  for  fattening  the  fowls  in  coops  during  the 
fall  and  winter.  This  same  house  may  also  be  used  for  the 
killing  house  for  all  kinds  of  market  poultry.     The  house  is 
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12  feet  wide  and  16  feet  long;  the  floor  sboud  be  made  of 
cement,  and  the  drainage  should,  if  possible,  be  toward  the 
center  into  a  sewer  pipe ;  this  drainage  will  be  of  advantage 
during  the  killing  season. 

The  south  side  of  the  house  has  hinged  doors  a  3  feet  wide 
above  the  floor.  Behind  the  doors  are  movable  frames  b 
covered  with  slats,  which  are  used  when  the  house  is  occupied 
by  growing  stock.  Both  the  door  and  the  slats  are  removed 
during  the  summer  months.  The  upper  portion  of  the  front 
is  made  partly  of  glass;  the  remainder  is  occupied  by  doors  c 
that  close  over  the  glass  windows ;  these  doors  may  be  opened 


during  hot  weather.  The  ventilator  d  in  the  roof  carries- 
away  the  heat  and  steam;  the  chimney  is  for  the  cooking 
stove  on  which  water  is  heated  and  the  mash  feed  cooked. 

23.  House  With  Removable  Fn>nt.^Houses  having  remov- 
able fronts  are  best  suited  for  changeable  climates  where 
the  summers  are  hot  and  the  winters  are  cold.  The  type 
of  removable  front  shown  in  Figs.  23  and  24  can  be  made 
to  fit  any  house.  The  front  a.  Fig.  23,  is  used  during  winter 
months  and  has  two  glass  windows,  one  on  each  side  of  the 
cloth  window  d.  During  the  summer,  this  front  is  removed 
andthe  wire-covered  frame  b  put  in  its  place,  as  shown  in 
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Fig.  24.  This  change  transforms  the  winter  house  into  a 
wann-weather  house,  through  which  there  will  be  a  free  circu- 
lation of  air  without  strong  currents.     A  strong  canvas  curtain 


3  feet  wide  to  serve  as  a  shield  from  the  winds  may  be  tightly 
drawn  across  the  front  close  to  the  floor.  The  nests,  dropping- 
board,  and  roosts  should  all  be  movable,  in  order  that  they 
may  be  readily  removed  from  the  house  and  cleaned;  the 
roost  holders  c  should  be  so  made  that  they  will  provide 
little  shelter  for  mites  and  other  insect  pests.     The  dropping- 


Fio.  34 

board  below  the  roost  rests  on  four  blocks,  one  at  each  comer, 
the  blocks  being  fastened  to  the  wall.  The  blocks  should 
be  of  small  size  so  that  little  shelter  for  mites  will  be' provided. 
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HOnSEB    FOK    THE    TROPICS 

24.     House  With  Open  Front  and  Side.^In  warm  climates 
within  the  tropics  or  near  them,  where  there  is  perpetual 

summer,  the  buildings  for  poultry  might  well  be  open  sheds 
were  it  not  for  the  fact  that  the  fowls  must  be  protected  from 
rats  and  larger  animals  and  also  from  other  dangers.  A  house 
that  will  serve  this  purpose  is  one  that  is  close  built  in  the 
rear,  at  one  end,  and  overhead,  and  has  the  front  and  other 
end  enclosed  with  screen  wire.     The  house  should  be  located 


so  that  the  closed  sides  will  protect  the  poultry  from  the 
prevailing  winds  of  the  locahty. 

25.     Comigated-Iron  House. — Houses  that  are  built  mainly 

of  corrugated  iron  are  well  adapted  for  the  tropics.  The 
floors  and  roofs  of  the  houses  should  be  made  of  corrugated 
iron,  and  the  first  4  feet  above  the  ground  of  side  and  end 
walls  should  be  built  of  the  iron  and  the  upper  part  of  wire 
screen.  Houses  of  this  kind  will  be  satisfactory  for  all 
localities  where  warm  weather  is  continuous  and  where  the 
fowls  must  be  protected  at  night  from  destroying  animals.. 
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The  floor  being  of  iron,  prevents  animals  from  burrowing 
beneath  it,  and  the  side  walls  are  strong  enough  to  keep  out 
all  intruders.  The  open  screens  above  admit  plenty  of  fresh 
air,  and  if  the  nights  are  cool,  a  curtain  of  burlap  may  be  hung 
over  the  screen  to  protect  the  fowls  from  cold  currents  of  air. 

26.  Safety  Shelter. — Sufficient  protection  for  fowls  that 
are  kept  in  hot  climates  may  be  obtained  by  using  a  house 
hke  the  one  shown  in  Fig.  25.  Safety  shelters  of  this  char- 
acter are  especially  suitable  for  a  warm  climate.  This  house 
is  7  feet  high  in  front  and  6  feet  high  in  the  rear.  The  floor 
is  8  feet  long  and  5  feet  wide  and  is  made  of  matched  lumber. 
The  roof  overhangs  in  front  and  is  covered  with  shingles. 
The  dropping-board  is  placed  30  inches  above  the  floor  and 
the  nests  are  beneath  the  dropping-board.  A  house  of  this 
kind  is  large  enough  for  twenty-five  hens.  Much  less  room 
will  do  for  the  hens  in  a  warm  climate  than  is  necessary  for 
them  in  the  colder  climates,  for  the  reason  that  irt  a  hot 
climate  the  fowls  occupy  the  house  only  when  laying  and 
roosting.  Three  roosts  8  feet  long  across  the  rear  of  the 
building  provide  roosting  space  for  the  twenty-five  hens;  the 
small  door  in  the  front  of  the  house  is  for  the  hens  to  go 
through,  the  eggs  being  gathered  from  the  nests  through  a 
hinged  door  in  the  side  of  the  house.  Everything  within  the 
house  can  be  readily  removed  for  cleaning,  this  being  a  most 
important  feature  for  houses  adapted  for  use  in  the  warmer 
climates.  Such  a  house  can  be  used  as  a  colony  house,  for 
sheltering  growing  pullets,  or  for  laying  hens.  It  is  both 
small  in  size  and  light  in  weight;  hence,  it  can  be  quickly 
moved  from  place  to  place  on  a  drag  sled  or  on  slides  of 
wood. 

27.  Adobe  House. — In  some  districts  of  New  Mexico, 
Arizona,  and  in  other  localities  where  the  same  weather  con- 
ditions prevail,  houses  that  are  built  of  corrugated  iron,  as 
previously  described,  serve  two  purposes,  that  of  providing 
shelter  from  the  weather  and  protection  from  animals  that 
are  apt  to  visit  the  poultry  house  at  night.  The  close  walls 
serve  as  a  wind  break  above  the  heads  of  the  fowls  on  the 
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roosts ;  and  the  open  screen  above  admits  the  fresh  air.  Within 
a  house  of  this  kind,  there  will  be  about  the  same  temperature 
for  the  hens  on  the  roost  as  they  would  have  in  the  same 
locality  if  roosting  among  the  branches  of  the  trees.  When 
houses  hke  these  are  used  in  the  high  altitudes,  curtains  of 
muslin  or  burlap  should-  be  drawn  over  the  wire  screen  during 
the  cool  or  cold  nights,  and  removed  or  rolled  up  during  the 
day.  The  daily  temperature  variation  in  some  of  these 
localities  is  great,  ranging  from  40°  F.  at  sunrise  to  80°  F. 
or  more  at  noon.  Where  conditions  of  this  kind  exist,  no 
houses  are  better  than  those  built  of  adobe,  or  sun-dried 
bricks,  which  are  used  for  many  purposes  in  dry  climates. 


An  adobe  house  should  be  plastered  inside  to  prevent  vermin 
from  collecting  in  the  openings  of  the  walls. 

28.  Open-Front  House. — The  practical  poultry  house  for 
use  in  the  warm  climates  is  one  that  shelters  the  fowls  from 
inclement  weather  and  prevents  drafts.  A  house  of  this 
description  will  not  be  intensely  hot  at  noonday,  nor  will  it 
be  sultry  and  close  at  night.  The  open-front  house,  as  has 
been  said,  is  best  for  a  warm  climate,  but  when  this  house 
is  being  built,  proper  consideration  must  be  given  not  only 
to  the  shelter  and  protection  to  be  provided,  but  also  to 
changes  in  the  weather.  The  house  must  have  complete 
ventilation    without    the    unrestricted    circulation    of    cold 
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currents  ot  air  during  the  night.  The  house  shown  in  Pig.  26 
is  suitable  for  any  locality  where  frost  is  unknown.  This 
house  is  16  feet  wide  and  50  feet  long;  the  entire  front  above 
the  baseboards  a  is  open  and  has  no  other  covering  except 
the  woven-wire  screen.  It  has  a  double-slant  roof  and  is 
8  feet  high  in  front  and  6  feet  high  in  the  rear;  the  distance 
from  the  floor  to  the  ridge  pole  is  10  feet.  This  arrangement 
gives  a  larger  opening  in  the  front,  with  the  use  of  but  little 
lumber.  The  interior  of  the  house  may  be  di^/ided  into  four 
or  five  sections  by  the  use  of  wire-screen  partitions,  or  it  may 
be  used  without  being  divided.  This  house  will  accommodate 
300  laying  hens  of  medium  size,  or  from  350  to  400  Leghorns 


may  be  kept  in  a  house  of  this  kind,  provided  the  best  sani- 
tary conditions  are  maintained.  For  each  100  hens  kept  in 
the  house,  75  feet  of  roosting  poles  must  be  supplied. 

The  dropping-board  should  be  high  enough  above  the  floor 
to  allow  space  below  it  for  the  nest  boxes.  An  open  space 
is  left  between  the  top  of  the  nest  boxes  and  the  lower  side 
of  the  dropping-board,  and  also  between  the  nest  boxes  and 
the  floor,  to  permit  all  the  parts  to  be  thoroughly  cleaned. 
The  roosts  and  nests  are  movable,  to  facilitate  cleaning. 
Openings  should  be  left  in  the  rear  wall  through  which  the 
eggs  can  be  gathered  and  the  dropping -boards  cleaned. 
These  openings  are  like  those  shown  in  Fig.  28,  which  illus- 
trates  the   rear  view   of   a   tropical   colony   house.     These 
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bouses  should  be  built  under  the  shelter  of  shade  trees  when 
it  is  possible  to  do  so,  and  they  should  always  be  located 
where  they  will  be  accessible  for  frequent  cleaning, 

29.  Colony  House  for  the  Tropics. — A  colony  house  that 
can  be  used  to  advantage  in  the  warmgr  climates  is  shown 
in  Figs.  27  and  28.  This  house  is  8  feet  wide,  16  feet  long, 
9  feet  high  in  front,  and  6  feet  high  in  the  rear.  The  house 
is  divided  into  two  pens,  each  of  which  will  accommodate  a 
flock  of  fifty  Leghoms.  The  houses  are  built  as  nearly  air- 
tight as  possible  on  all  sides  except  the  front,  which  is  made 
of  wire  netting.     A  front  view  of  the  house  is  shown  in 


Fig.  27  and  a  rear  view  in  Fig.  28.  In  localities  where  the 
nights  are  cool  during  the  winter  months,  burlap  curtains 
should  be  drawn  over  the  front  whenever  they  are  needed  Lo 
shield  the  fowls  from  the  cold  air.  If  the  house  has  an  earth 
floor,  it  should  be  gone  over  each  week  with  a  fine-toothed 
iron  rake,  and  the  surface  of  the  floor  freshened  frequently 
with  a  covering  of  clean,  dry  earth.  A  dropping-board  for 
100  hens  will  occupy  about  three-quarters  of  the  space 
above  the  floor  and  the  hens  must  go  beneath  this  board  when 
going  into  the  nests.  The  nest  boxes  are  raised  12  inches 
above  the  floor  and  have  a  6-inch  open  space  between  them  and 
the  dropping-board.     The  eggs  are  gathered  through  doors  a 
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in  the  rear,  and  the  droppings  are  scraped  from  the  dropping- 
board  through  other  doors  b  that  are  above  the  nest  openings. 
The  doors  b  through  which  the  droppings  are  scraped  are 
movable.  Flat  pieces  of  iron  are  fastened  on  the  inside  of 
the  rear  wall  and  these  pieces  project  a  short  distance  over 
the  door  opening,  thus  making  it  possible  for  the  buttons  c 
to  hold  the  doors  in  place.  Such  doors  can  be  removed 
during  the  day  and  screen  wire  put  in  their  places.  The 
screen  doors  may  also  be  used  at  night  during  sultry  weather, 
and  solid  doors  in  the  daytime  during  cool  or  windy  weather. 
For  cleaning  the  dropping-board,  a  flat-bladed  scraper,  or  hoe, 
is  used  from  the  rear  and  a  rattan  brush  from  the  front. 
By  the  use  of  these  tools  the  filth  will  be  swept  back  through 
the  opening  away  from  the  poultry  yards.  If  the  nests  are 
made  of  tin  or  galvanized  iron,  there  will  be  little  chance 
for  mites  to  live  in  them.  If  the  nests  are  movable  and 
placed  on  rods  for  support,  even  less  trouble  will  be  experi- 
enced in  keeping  the  house  free  from  insect  vermin  of  all 
tdnds.  A  continuous  watch  must  be  kept  over  the  interior 
of  all  btiildings  used  for  poultry  in  tropical  climates  because 
hen  lice,  mites,  ticks,  and  other  kinds  of  insect  vermin  find 
harboring  places  in  every  available  spot  within.  '  To  combat 
these  pests  successfully,  every  possible  precaution  to  insure 
tightness  and  cleanliness  should  be  taken  in  building  and 
equipping  the  house. 


SELECTION  OF  A  POULTRY  HOUSE 

30.  In  selecting  and  building  a  house  for  the  hens,  a 
plan  that  will  meet  the  necessities  of  the  locality  should  be 
chosen.  A  house  best  suited  for  the  tropics  should  not  be 
built  in  a  cold  climate,  nor  is  it  wise  to  incur  the  expense  of 
building  in  warm  climates  houses  that  are  needed  only  where 
it  is  excessively  cold.  All  that  has  been  said  relative  to 
location,  soil,  drainage,  houses,  equipment,  and  appliances 
should  be  weighed  well,  and  the  house  that  is  best  suited 
to  the  purpose  intended  should  be  the  one  selected,  provided 
of  course  its  cost  is  not  prohibitive. 
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31.  Where  there  are  frequent  weather  changes  it  will  be 
necessary  to  have  a  house  that  can  be  readily  transformed 
to  meet  the  requirements  of  the  hour.  Where  the  ther- 
mometer records  changes  in  temperature  that  range  from 
80°  F.  at  noon  to  40°  F.  at  midnight,  it  will  be  necessary  to 
guard  against  cold  and  damp.  In  localities  where  there  is 
this  daily  range  of  temperature  there  is  seldom  if  ever  a 
season  in  which  the  temperature  will  be  at  all  uniform.  For 
use  in  these  localities,  the  house  that  has  the  most  even 
temperature  at  nights  should  be  selected, 

32.  Of  all  the  different  types  of  houses  described,  none 
will  prove  more  satisfactory  for  a  changeable  climate  than 
the  house  with  the  front  partly  of  glass  and  partly  of  cloth 
windows.  The  apartment  house  with  a  hall  in  the  rear  will 
also  prove  desirable  for  a  limited  number  of  fowls  where  the 
weather  conditions  are  changeable,  provided  that  it  is  properly 
equipped  and  that  its  front  is  partly  of  glass  and  partly  of 
cloth. 

33.  A  house  with  openings  in  the  walls  or  roof  that  permit 
the  air  to  pass  through  will  be  unsatisfactory.  To  control 
the  ventilation  the  house  must  be  tightly  built  and  free  from 
cracks.  If  protection  from  storms  is  all  that  is  needed,  any 
kind  of  an  open  shed  with  a  tight  roof  will  do  for  a  poultry 
house.  Fowls  require  more  than  shelter;  the  prevention  of 
drafts  is  absolutely  necessary  for  their  health,  and  it  is  there- 
fore essential  that  the  walls  as  well  as  the  roof  be  made  as 
tight  as  possible.  If  careful  attention  is  given  to  these  points, 
no  one  that  is  familiar  with  the  climatic  conditions  to  be 
encountered  and  that  has  the  other  necessary  information 
should  make  any  serious  mistake  in  building  a  poultry  house. 
Whether  the  glass  window  or  the  cloth  window  shall  be 
adopted,  can  best  be  decided  after  a  careful  reading  of 
Poultry  Houses,  Part  3.  But  on  one  point  there  need  be  no 
hesitation — the  house  without  holes,  cracks,  or  crevices 
through  which  the  cold  air  can  blow,  is  the  one  desirable 
for  profitable  poultry  keeping.  The  value  of  the  air-t^;ht 
house  is  shown  by  the  fact  that  in  houses  that  are  not  air  tight 
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currents  of  air  pass  over  and  around  the  fowls  and  cause 
continual  trouble  from  cold  and  roup,  even  during  moderate 
weather. 

M.  All  the  air  admitted  to  a  house  at  night,  except 
during  hot  weather,  should  be  through  the  front.  An  open- 
front  house  is  the  one  to  select  for  warm  climates,  and  with 
the  addition  of  the  muslin-curtain  front,  this  type  of  house 
may  also  be  used  in  more  temperate  climates  even  during 
the  colder  portion  of  the  year.  With  a  front  of  part  glass 
and  part  muslin,  the  same  kind  of  house  may  be  used  in  still 
colder  localities,  provided,  of  course,  that  it  is  tightly  built. 
In  order  to  regulate  the  temperature  of  the  interior  of  the 
house,  the  windows  must  be  opened  or  closed,  according  to 
the  temperature  of  the  outside  air. 

The  open-front  colony  house  or  any  house  that  has  a  muslin 
front  can  easily  be  changed  into  a  fresh-air  house  for  summer 
use.  This  change  is  accomplished  by  removing  the  regular 
front  and  replacing  it  with  a  woven-wire  screen. 

35.  House  for  the  Farm. — In  selecting  a  house  best  suited 
for  a  farm  poultry  plant,  all  conditions  that  are  to  be  met 
with,  both  in  the  present  and  in  the  future,  so  far  as  they  can 
be  foreseen,  should  be  taken  into  consideration.  For  a  flock 
of  about  100  hens,  having  the  freedom  of  the  farm,  prefer- 
ence may  safely  be  given  to  the  combination  house,  and 
for  larger  flocks  the  house  for  general  use  may  be  selected. 
Both  of  these  houses  are  described  in  Potdtry  Houses,  Part  1. 
For  special  flocks  of  hens  kept  for  egg  production  during  the 
winter,  the  apartment  house  of  many  pens  can  be  taken. 
No  mistake  will  be  made  in  the  selection  of  any  of  these 
houses  for  the  farm,  and  in  no  other  place  does  poultry 
require  better  housing.  But  while  all  the  houses  recom- 
mended are  excellent,  it  must  not  be  forgotten  that  the 
poultry  house  and  the  poultry  must  be  looked  after  and  cared 
for  as  diligently  as  are  live-stock  and  their  quarters. 

36.  House  for  a  Few  Hens. — If  only  a  few  fowls  are  to 
be  kept,  either  the  one-room  or  the  two-room  house  should 
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be  selected,  unless  more  pretentious  quarters  are  desirable 
to  beautify  the  surroundings  or  to  be  in  keeping  with  them. 
An  excess  of  house  room  should  be  avoided,  however.  As 
a  rule,  the  beginner  is  inclined  to  keep  more  fowls  on  a  town 
lot  than  the  space  will  permit,  and  if  the  houses  are  larger 
than  need  be  for  a  few  hens,  the  tendency  will  be  to  keep 
more  than  there  will  be  range  for.  Twenty-five  fowls  are 
enough  to  keep  on  the  average  town  lot — fewer  are  desirable. 

37,  House  for  Exhibition  Fowls. — For  raising  well-bred 
exhibition  fowls,  the  house  illustrated  in  Fig.  14  or  either  of 
the  cold-weather  houses  described  in  Poultry  Houses,  Part  1, 
may  be  selected.  These  cold-weather  houses  can  be  modified 
to  suit  climatic  conditions;  for  a  warm  climate  the  partition 
between  the  pens  should  be  made  of  wire.  If  an  inexpensive 
exhibition  house  is  desired,  an  apartment  house  with  hall 
may  be  chosen  and  built  to  any  length.  In  a  house  of  this 
kind,  any  reasonable  number  of  pens  or  apartments  may  be 
built;  but  it  is  not  wise  to  have  a  building  so  long  that  it  will 
be  laborious  to  care  for  it.  This  objection  may  be  overcome 
to  some  extent  by  the  use  of  side  doors  to  the  hall.  These 
will  not,  however,  furnish  a  satisfactory  exit  for  the  wheel- 
barrow or  cart  that  mast  be  used  in  feeding  the  fowls  and 
cleaning  the  house. 
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(PART  3) 


VENTILATION 


WINDOW  TENTILATION 

1.  Fowls  on  the  roost  must  be  supplied  during  the  night 
with  fresh  air,  which  can  be  admitted  safely,  when  the  weather 
is  warm,  through  open  windows.  When  the  weather  is  cold, 
ventilation  can  be  accomplished  by  means  of  a  few  simple 
devices  that  must  be  carefully  watched  and  regulated.  If 
these  things  are  done,  little,  if  any,  ill  effect  will  follow  the 
most  severe  weather  changes.  In  houses  that  are  properly 
built,  safe  ventilation  during  sudden  changes  in  the  weather 
is  secured  by  giving  prompt  attention  to  windows  and  other 
ventilating  appliances.  Should  such  changes  in  the  weather 
go  unheeded,  any  evil  consequences  must  be  charged  to  the 
neglect  of  the  attendant  and  not  to  bad  ventilation. 

The  materials  in  common  use  for  windows  in  poultry  houses 
are  glass,  cloth,  and  wire  screen,  or  a  combination  of  them. 
A  house  that  has  only  glass  windows  is  known  as  a  glass-front 
house;  a  house  in  which  the  window  openings  are  covered 
with  cloth  is  known  as  a  cloth-front  house;  and  a  house  in 
which  the  window  openings  or  the  entire  front  is  covered 
with  wire  netting  is  known  as  an  open-front  house.  Glass- 
front,  cloth-front,  and  open-front  houses  are  all  satisfactory, 
so  far  as  ventilation  is  concerned,  if  proper  attention  is 
given  to  them. 

IS 
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2.  Glass  Windows. — Sunlight  is  admitted  to  the  poultry 
house  by  means  of  glass  windows.  Sunlight  is  of  prime 
importance  and  must  be  supplied  to  all  parts  of  the  house; 
in  addition  to  lighting  the  house,  sunshine  warms  and  dries 
the  air  contained  therein.  The  amount  of  glass  needed  in 
a  house  depends  on  the  space  that  is  to  be  ventilated  and 
supplied  with  light  and  heat.  In  order  that  the  sun  may 
shine  to  the  very  rear  of  the  building,  the  windows  in  the  front 
should  extend  as  nearly  as  possible  from  the  floor  to  the 
roof.  One  window  of  ordinary  size  is  sufficient  for  a  house 
10  ft.  X  12  ft.  There  should  be  one  window  for  each  120 
square  feet  of  floor  space  in  houses  that  are  12  feet  or  less 
in  width,  and  one  window  for  each  160  square  feet  of  floor 
space  in  houses  that  are  16  or  more  feet  wide.  Just  as 
wooden  blinds,  shades,  curtains,  or  awnings  are  used  in 
dwellings  for  protection  from  heat  and  cold,  they  can  be 
used  for  the  same  purposes  in  poultry  houses. 

During  winter,  a  poultry  house  can  be  safely  ventilated 
through  the  opening  made  by  lowering  the  sash  from  the 
top,  or  through  the  space  between  the  sashes  made  by  raising 
the  lower  sash  3  or  4  inches  and  closing  the  opening  below 
with  a  board.  If  the  sky  is  clear  and  the  heat  of  the  sun 
warms  the  house,  the  windows  should  be  kept  open  in  one 
or  the  other  of  these  two  ways  no  matter  how  cold  it  may 
be  outdoors.  Continuous  ventilation  of  this  kind  during 
the  hours  of  sunshine  will  prevent  an  excessive  rise  of  tem- 
perature within  the  house  throughout  the  day.  In  mild 
weather,  this  method  of  ventilation  should  be  used  during 
both  day  and  night.  If,  however,  there  are  Other  ventilators 
in  the  house,  the  windows  should  generally  be  closed  at 
night  when  the  weather  is  wet,  cool,  or  cold,  for  it  is  not 
safe  to  have  too  much  ventilation  under  these  conditions. 

3.  Cloth  Windows. — One  of  the  best  and  most  highly 

esteemed  ways  of  ventilating  a  poultry  house  is  that  of 
using  muslin  or  cotton-cloth  windows.  These  windows  are 
made  by  stretching  the  cloth  over  a  frame  that  is  made 
to  fit  into  the  window  openings.     The  free  passage  of  air 
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through  the  cloth  ventilates  the  hoase  and  prevents  damp- 
ness. In  winter,  the  temperature  inside  the  house  with 
cloth  windows  averages  considerably  higher  than  that  of 
the  outside  air.  Careful  tests  made  at  midnight  show  that 
while  the  temperature  of  a  house  with  cloth  windows  was 
6  degrees  and  that  of  a  house  with  glass  windows  14  degrees 
above  zero,  the  outside  temperature  was  4  degrees  below 
zero.  Although  the  house  with  glass  windows  was  8  degrees 
warmer  than  the  house  with  the  muslin  front,  the  advantage 
in  temperature  was  more  than  balanced  by  the  dampness 
with  which  it  was  accompanied. 

In  order  to  secure  the  full  benefit  from  the  use  of  a  cotton- 
cloth  window,  its  true  mission  should  be  thoroughly  under- 
stood. Cloth  ^Sndows  promote  the  free  circulation  of  air, 
which  frees  the  interior  of  the  house  from  dampness  and 
unsanitary,  unnatural  conditions.  Heating  the  air  causes 
increased  evaporation,  and  when  the  heated  air  of  the  poultry 
house  becomes  saturated  with  evaporated  frost  and  other 
moisture  it  will,  if  confined,  become  foul  with  impurities. 
But  if  there  is  a  free  circulation  of  fresh  air  within  the  house 
the  damp,  foul  air  of  the  interior  is  forced  out  by  the  entrance 
of  fresh  air.  The  fowls  within  the  poultry  house  that  is 
ventilated  by  means  of  cloth  windows  possess  all  the  advan- 
tages of  living  in  the  open  air  and  are  sheltered  from  the 
dangers  of  such  a  life.  It  is  obvious  that  judgment  must 
be  exercised  in  the  use  of  cloth  fronts,  for  if  there  is  more 
cloth  front  to  the  house  than  is  needed,  the  difference  between 
the  house  temperature  and  the  outside  temperature  will  be 
less  than  that  mentioned  in  the  foregoing  paragraph.  Not 
so  much  open  space  is  necessary  in  houses  in  the  far  North 
as  for  those  in  warmer  localities,  but  there  must  always  be 
a  sufficient  surface  of  cloth  to  let  in  enough  air  to  keep 
the  interior  of  the  house  free  from  dampness. 

4.  Fabrics  for  Cloth  Windows. — The  fabric  that  is  used 
for  cloth  windows  must  be  strong  and  porous.  Although 
muslin  is  mentioned  most  frequently  as  the  best  material, 
there  is  little  real   muslin  used  for  cloth   fronts.     Several 
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kinds  of  material,  ranging  from  cheese  cloth  to  heavy  duck, 
are  used,  all  of  which  are  made  of  cotton.  They  are  described 
as  heavy  cheese  cloth,  cotton-print  cloth,  mushn,  sheeting, 
drilling,  canvas,  and  light  and  heavy  duck.  Heavy  cheese 
cloth  is  a  standard  material;  unbleached  cotton-print  cloths, 
when  printed,  make  calicoes;  bleached  cotton-print  cloths  are 
known  in  the  trade  as  lawns;  canvas  is  the  material  used  by 
tailors  for  stiffening  garments;  duck  is  light-weight  sail 
cloth.  Each  of  these  has  found  favor  for  cloth  windows  in 
some  locaUty.  The  most  open  or  porous  of  the  materials  is 
cheese  cloth,  which  comes  in  several  weights.  When  cheese 
cloth  is  used,  the  heaviest  and  strongest  kind  should  always 
be  selected.  Cotton -print  cloth  is  stronger  than  cheese 
cloth;  muslin,  sheeting,  and  drilling  are  all  too  closely  woven 
for  the  free  circulation  of  air.  Nothing  heavier  then  10-ounce 
duck  should  ever  be  used.  No  one  kind  of  material  will 
fill  the  requirements  of  all  sections;  the  best  for  any 
locality  can  be  selected  only  after  a  trial  of  several  kinds. 
The  amount  of  cloth  necessary  to  provide  sufficient  circula- 
tion for  ventilation  depends  on  the  quality  of  the  material; 
if  a  porous  fabric  like  cheese  cloth  is  selected,  much  less  of 
it  will  be  required  than  of  heavy  muslin  or  duck.  The  bulk 
of  the  evidence  favors  strongly  the  use  of  open  or  porous 
material  for  cloth,  or  curtain  fronts  in  poultry  houses.  No 
paints,  oils,  or  anything  else  that  would  prevent  the  cir- 
culation of  air  by  closing  the  pores,  or  meshes,  of  the  cloth, 
should  ever  be  applied  to  the  windows  made  from  it, 

5.  Combination  Windows. — To  secure  the  most  satis- 
factory results  from  the  use  of  combination  windows,  a  reason- 
able distribution  of  glass,  cloth,  and  lumber  must  be  made, 
the  quantity  of  each  depending  on  the  floor  space  and  the 
cubical  contents  of  the  house.  Satisfactory  results  have 
been  obtained  when  as  much  as  two-thirds  of  the  entire 
front  was  made  of  glass  and  cloth,  while  results  equally 
good  have  been  obtained  with  much  less  glass  and  cloth. 
More  cloth  should  be  used  when  the  floor  is  wet  than  when 
it  is  dry. 
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6.  Wire-Screen  Windows, — Almost  perfect  ventilation  is 
given  by  wire-screen  windows,  and  if  cloth  curtains  are  used 
over  the  wire  screen,  the  circulation  of  the  air  can  be  con- 
trolled during  the  coldest  weather.  The  wire  screen  should 
be  of  a  very  fine  mesh  like  that  used  for  window  screens 
to  keep  out  flies.  The  front  shown  in  Fig.  1  has  a  stationary 
glass  window  in  the  middle ;  on  each  side  are  movable  frames, 
a  and  c,  covered  respectively  with  closely  woven  wire  screen 
and  10-ounce  cotton  duck,  that  slide  freely  in  the  double 
slots  b  in   (b).     The  wire-screen  window  is  shut  during  all 


kinds  of  weather;  when  it  is  cold  or  windy,  the  screen  is 
wholly  or  partly  covered  by  pushing  the  duck-covered  frame 
in  front  of  it,  thereby  controlling  the  ventilation.  The 
finest  mesh  wire  screen  is  almost  as  closely  woven  as  the 
most  open  cheese  cloth,  but  owing  to  the  absence  of  nap 
on  the  wire  screen  its  mesh  will  not  become  closed  and  air 
will  flow  more  freely  through  it  than  through  the  cloth. 
Because  of  this,  it  is  not  necessary  to  use  so  much  wire  screen 
as  cloth. 

Defective  circulation  may  be  improved  by  the  substitution 
of  the  cloth-covered  frame  for  the  upper  sash  of  the  glass 
window,  or  the  double  windows  of  wire  screen  and  cloth  can 
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take  the  place  of  the  entire  gtasa  vindow.  All  window 
openings  in  poultry  houses  should  be  covered  on  the  out- 
side with  wire  netting,  the  mesh  of  which  should  not  exceed 
1  inch.  The  netting  should  be  nailed  fast  and  close  to  the 
outside  of  the  window  frame;  it  serves  as  a  protection  from 
outade  marauders  and  prevents  the  fowls  from  going  out 
throng  the  window. 

7.  Size  of  Windows. — If  cotton-cloth  windows  are  used 
for  poultry  houses  in  cold  climates,  a  house  that  is  12  feet 
square  should  have  one  glass  window  containing  eighteen 
8*  X  10*  panes  of  glass  or  their  equivalent,  and  two  cloth 
windows  each  3  feet  square.     Where  there  are  several  pens 


under  one  roof,  an  equal  amount  of  window  space  should  be 
supplied  to  each  pen  12  feet  square.  For  houses  that  are 
12  or  16  feet  wide  and  20  feet  long,  two  glass  windows  and 
three  cloth  windows  of  the  size  described  should  be  used. 
The  arrangement  shown  in  Fig.  2  is  for  a  house  16  f^t  wide, 
20  feet  long,  and  8  feet  6  inches  high  in  front,  the  entire 
front  of  this  house  containing  170  square  feet,  one-third  of 
which  is  glass  and  cloth.  Narrow  windows  of  glass  ttutt 
extend  from  near  the  floor  almost  to  the  roof,  permit  the 
sunshine  to  reach  the  extreme  rear  of  the  house.  The  lower 
edges  of  the  curtain  frames  are  3  feet  6  inches  above  the 
floor;  the  frames  are  hung  by  means  of  hinges  to  the  top  (rf 
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tile  wiadov  openings  eo  that  the  frames  can  be  turned  up 
against  the  roof  and  fastened  there  when  they  are  not  needed 
to  reduce  the  quantity  of  cold  air  that  comes  in  through  the 
windows.  

VENTILATION  BY  CIRCULATION 

8.  Houses  tiiat  are  air-tight  or  nearly  so  and  that  have 
double  glass  windows,  are  usually  ventilated  by  opening  the 
windows.  It  is  possible,  however,  to  obtain  satisfactory 
ventilation  in  these  houses  by  means  of  a  chimney  or  a  box 
ventilator  built  into  the  wall.  Because  plenty  of  cold  air 
will  find  its  way  into  the  most  closely  built  poultry  house 
during  winter  weather,  it  is  necessary  to  provide  outlet  open- 
ings only.  Houses  with  cloth  windows  need  no  ventilation 
other  than  that  secured  by  the  windows. 

9.  Wall  VentilatOTB. — The  removal  of  damp  air  and  bad 
odors  may  be  accomplished  by  means  of  a  small  box  ventilator 
built  into  the  front  wall  of  a  poultry  house.  Such  a  venti- 
lator is  located  between  the  two  central  studdings  in  the  front 
wall  of  a  small  house.  Houses  more  than  20  feet  in  length 
shoidd  have  oae  ventilator  for  each  200  square  feet  of  floor 
space,  or  at  least  one  for  each  20  feet  of  front.  This  box 
should  be  open  at  both  ends  and  made  like  a  grain  chute 
of  four  boards,  each  8  inches  wide  and  1  inch  thick.  There 
should  be  a  eliding  door  2  feet  from  the  lower  end,  which 
should  be  within  15  inches  of  the  floor;  the  upper  end  of  the 
box  must  extend  at  least  18  inches  above  the  highest  point 
of  the  roof.  The  position  of  this  box  is  like  that  of  the 
ventilator  shown  in  Fig.  3.  The  draft  through  the  box, 
like  that  in  a  chimney,  is  better  when  the  ventilator  is  warm 
than  when  it  is  cold.  When  the  sun  shines  on  the  top  of 
the  ventilator  and  warms  it,  the  air  near  the  floor  is  drawn 
oat  of  tbt  hpuse  through  the  box  pipe.  During  cold  wet 
weather,  the  direction  of  the  air-current  in  the  ventilator 
may  be  downwards  tiirough  the  opening  of  the  box  into  the 
houK,  just  as  contrary  winds  will  blow  down  a  chimney  and 
force  the  sny^e  from  the  itove  into  the  house.     To  prevent 
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this  reverse  circulation,  the  slide  door  in  the  box  shotdd  be 
closed  at  night  and  during  cold  stormy  weather. 

10.  Suction  Ventilator. — In  Fig  3  is  shown  a  suctiofl 
ventilator  made  of  8-inch  galvanized  iron  pipe.  This  type 
of  ventilator  will  continuously  draw  the  air  from  the  house 


unless  the  lower  opening  d  of  the  pipe  a  is,  closed.  The 
pipe  is  located  near  the  middle  of  the  front  wall  of  the  house, 
and  begins  not  more  than  15  inches  from  the  floor  and  extends 
at  least  12  inches  above  the  highest  point  of  the  roof,  as 
shown  in  (a).     On  top  of  the  pipe  a  is  a  revolving  cap,  or 
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turret,  b  made  with  louver  fluting,  which  turns  continually 
in  one  direction,  the  result  of  air-currents  coming  against  it. 
Inside  of  the  turret,  as  shown  in  (6),  is  a  turbine  wheel  c 
attached  to  a  steel  rod  e,  the  lower  end  of  which  terminates 
in  a  sharp  point  that  rests  on  a  piece  of  glass  in  a  socket  /; 
the  upper  end  of  the  rod  is  fastened  to  the  top  of  the  turret. 
When  the  turret  revolves,  the  turbine  wheel  turns  with  it 
and  draws  the  air  up  through  the  pipe,  thus  forcing  it  out 
through  the  fluting.  If  this  ventilator  is  in  good  working 
order,  it  is  almost  impossible  for  air-currents  to  pass  through 
it  into  the  house.  A  cover  of  galvanized  wire  cloth  should 
be  soldered  over  the  lower  opening  of  the  pipe,  and  a  close- 
fltting  cap  of  galvanized  iron  should  be  used  to  cover  this 
cap  and  the  end  of  the  pipe  to  stop  the  circulation  of  air  in 
the  pipe  when  ventilation  is  not  needed.  One  of  these  suc- 
tion ventilators  is  sufficient  for  a  poultry  house  containing 
360  square  feet  of  floor  space. 

11.  Dangerous  Ventilatioii. — Warm  air  rises  to  the  roof 
or  ceiling  of  a  house,  while  cold,  damp  air  settles  to  the  floor. 
Good  ventilation  removes  the  cold,  damp  air,  and  allows  at 
least  a  portion  of  the  warm,  dry  air  to  remain.  An  opening 
made  through  the  ceiling  or  roof  furnishes  an  outlet  for  warm 
air,  but  will  not  insure  healthful  ventilation;  if  the  house  is 
overheated,  the  hot  air  passes  out  through  an  opening  in 
the  roof,  but  when  the  air  within  the  house  is  cold  and  damp, 
additional  cold  air  may  come  in  through  any  openings  over- 
head. Ventilating  shafts  or  open-box  ventilators  in  the  roofs 
should  not  be  used  on  poultry  houses  in  cold  climates,  as 
these  ventilators  carry  out  all  the  warm  air  and  produce 
drafts  of  cold  air  in  the  house.  If  there  are  cracks  or  openings 
of  any  kind  in  the  roof,  currents  of  air  will  go  through  them 
into  the  house.  In  the  cold  climates,  roofs  of  poultry  houses 
should  be  perfectly  tight  and  free  from  openings.  The 
interior  of  the  houses  can  be  protected  from  cold  if  the 
rafters  are  covered  inside  with  laths  and  plaster  or  a  sheath- 
ing of  boards.  Ventilating  shafts  through  the  roofs  of  poultry 
bouses  can  be  used  to  advantage  in  hot  or  tropical  climates. 
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EQUIPMENT 


DBOPPINO-BOARD8 

12.  The  board  platform  beneath  the  roost  is  put  there 
to  catch  the  droppings,  and  to  prevent  them  from  becoming 
scattered  about  and  mixed  with  the  grain  that  is  led  in 
the  litter  upon  the  floor.  This  board  for  droppings  should 
be  smooth  and  level  on  top;  it  will  serve  best  if  made 
of  surfaced  tongued-and-grooved  flooring  with  the  joints 
filled  with  white  lead.  In  order  to  facilitate  cleaning,  the 
boards  should  be  free  from  loose  knots  or  holes,  and  should 
be  laid  straight  from  front  to  rear.  Dropping-boards  may 
also  be  made  of  one  wide  board  or  of  several  boards  of  any 
kind  of  lumber  joined  together  and  covered  with  zinc,  gal- 
vanized iron,  or  tin.  The  platform  may  be  either  stationary 
or  movable.  A  movable  platform  is  more  easily  cleaned 
than  a  stationary  platform.  The  roosts  are  placed  6  or  8 
inches  above  the  dropping-boards,  and  are  located  so  that 

each  fowl  will  have  a  roost- 
ing place  directly  over  the 
platform.  The  excrement 
that  accumulates  on  the 
dropping-boards  should  be 
removed  at  stated  intervals, 
^'°-  *  and  the  boards  cleaned  and 

sprinkled  with  dry  earth,  sand,  or  land  plaster.  The  ease 
and  speed  with  which  the  boards  may  be  cleaned  and  the 
preservation  of  the  manure  should  be  considered  when 
selecting  an  absorbent  for  use  under  the  roosts. 

13.  TaUe  PUt£onB.^A  bench  or  table  i^tform  carrying 

roosts  is  the  most  convenient  style  of  movable  droppiog- 
board.     The  small  table  shown  in  Pig.  4  is  a  movable  plationn 
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that  can  be  used  in  any  house;  it  is  light  and  can  be  moved 
about  easily  or  taken  outside  the  house  to  be  cleaned.  This 
type  is  used  in  colony  houses,  coops,  or  open  sheds  as  a  roost- 
ing place  for  young  chicks.  A  more  elaborate  platform  of 
a  similar  type  is  shown  in  Fig.  5;  this  platform  has  roosts, 
dropping-board,  and  nests  combined.  In  the  front  are  hinged 
doors  through  which  the  eggs  are  gathered,  the  hens  entering 
the  nests  from  the  rear.  This  table  platform  should  be  built 
only  high  enough  from  the  floor  to  permit  the  hens  to  pass 


under  the  nest  boxes.     A  dropping-board  30  inches  above 
the  floor  is  sufficiently  high  for  heavy  bodied  fowls. 

14.  Hinged  Dropping-Boaid. — The  hinged  platform  for 
catching  the  droppings  is  fastened  either  to  the  wall  or  to 
the  studding  or  to  a  strip  fastened  in  the  wall.  The  plat- 
form a  shown  in  Fig,  6  is  fastened  to  the  piece  of  y  X  4' 
scantling  b,  which  is  set  free  from  the  wall  and  nailed  to  the 
studding ;  the  platform  is  supported  by  legs  c  that  are  fastened 
with  hinges  d  to  the  under  side  of  the  board.  After  the 
board  has  been  cleaned,  it  can  be  turned  up  and  fastened 
against  the  wall  during  the  day  and  lowered  into  place  at 
night.     The  hinged  legs  c  close  against  the  board  when  it  is 
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elevated  and  drop  into  place  when  it  is  lowered.  A  dropping- 
board  like  this  hangs  free  if  fastened  to  the  studding,  and 
will  not  need  a  strip  to  keep  it  away  from  the  wall.  Similar 
boards  may  be  suspended  from  the  roof  by  hooks  that  fasten 
into  staples  in  the  side  of  the  boards,  which  may  be  slightly 
lowered  when  being  cleaned.  A  platform  and  roost  that 
has  a  cross  section  like  that  shown  in  Fig,  7  is  convenient 


in  small  houses,  in  open  sheds,  or  wherever  a  few  fowls  are 
kept;  it  is  very  light  in  weight  and  can  be  moved  about  or 
taken  outside  for  cleaning.  The  platform  should  be  20  inches 
wide  and  should  be  placed  8  inches  below  the  roost  and 
20  inches  above  the  floor,  unless  it  is  to  be  used  by  fowls  of 
the  Asiatic  varieties,  in  which  case  it  should  not  be  more 
than  18  inches  from  the  floor. 
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"     ROOSTS 

15.  Location. — Roosting  places  are  the  night  abodes  of 
[owls  and  many  other  kinds  of  birds.  The  jungle  fowls 
that  were  the  ancestors  of  our  domestic  fowls  sought  high 
roosting  places  near  the  tops  of  trees;  they  did  this  to  avoid 
their  natural  enemies  that  sought  food  at  night.  The 
domestic  fowls  of  the  present  day  have  been  taught  to  seek 
the  shelter  of  houses  as  their  sleeping  quarters.  Domestica- 
tion has  forced  them  into  unnatural  surroundings,  but  even 
at  the  present  time  they  show  their  natural  instinct  by 
endeavoring  to  reach  positions  on  the  highest  roosting  places. 
For  this  reason  roosts  should  all  be  on  a  level,  not  one  above 
the  other,  and  ample  roosting  space  should  be  provided 
for  the  proper  accommodation  of  each  fowl,  thus  avoiding 
the  necessity  of  crowding  or  pushing  one  another  from  the 
roost.  A  Bantam  requires  6  inches  of  roosting  space;  a 
Leghorn,  9  inches;  and  a  Brahma  or  Cochin,  from  10  inches 
to  12  inches.  The  roosting  pole,  or  perch,  should  be  rounded 
on  top,  from  2  inches  to  2i  inches  wide,  and  from  3  inches 
to  4  inches  high.  It  should  be  strong  enough  to  be  unyield- 
ing and  firm  beneath  the  weight  of  the  fowls,  and  so  made 
that  it  may  be  removed  readily  for  cleaning. 

16.  Open  Roosts. — The  term  open  roost  is  applied  to 
dropping-boards  and  roosts  placed  away  from  the  walls  of 
the  building  but  so  located  that  the  roosting  fowls  will  be 
protected  as  far  as  possible  from  cold  drafts  and  changeable 
weather.  An  open  roost  with  the  ends  closed  may  be  built 
in  the  middle  of  the  house  through  its  entire  length  like  a 
swinging  shelf.  This  suspended  roost  should  be  open  on  the 
sides  and  hung  high  enough  above  the  floor  to  permit  the 
fowls  to  pass  under  it.  When  this  kind  of  a  roosting  place 
is  used  in  winter  for  laying  hens,  during  very  cold  weather, 
a  burlap  curtain  can  be  let  down  from  the  top  to  within 
10  inches  of  the  dropping-board.  The  roosts  or  perches 
for  Asiatic  fowls  should  be  close  to  the  floor.  If  the 
platform     beneath    the    roost    is    15    or   18   inches   above 
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the  floor,  it  will  be  high  enough  for  them.  Platforms  may 
be  1  foot  higher  for  medium-sized  fowls.  The  Mediter- 
ranean  fowls   can   fly  to  and   from   high    roosts,   but   the 


heavy-bodied  kinds  cannot  fly  to  the  elevated  perches, 
and  are  almost  certain  to  be  injured  when  descending  from 
them. 


Pio.  9 


17.  Hanging  Roosts. — Roosts,  platforms,  and  nests  may 
all  be  suspended  from  the  roof  of  a  poultry  house.  When 
made  in  this  way,  they  are  known  as  hanging  roosts  and  should 
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bang  free  and  clear  and  be  placed  near  the  rear  of  the  house. 
The  roosting  place  illustrated  in  Fig.  8  hangs  from  the  roof 
of  the  house  by  hangers  k;  the  nest  boxes  «  are  6  inches 
beneath  the  dropping-board  and  roosts  r  and  rest  on  slats  s. 
The  board  <i  in  the  rear  of  the  nests  is  12  inches  wide  and  is 
placed  there  for  the  hens  to  fly  on  to  when  they  are  going  to 
the  nests.  There  are  four  roost  poles  and  eight  nest  boxes; 
the  lids  I  close  the  nests  in  front.  An  open  roost  may  be 
too  much  exposed  for  a  cold  climate;  it  can,  however,  be 
enclosed  during  cold  weather  by  covering  the  front  and  both 


ends  with  cotton  duck,  leaving  the  rear  open  for  the  access  of 
the  fowls  and  for  air. 

The  roost  r  shown  in  Fig.  9  is  hung  from  the  roof  with  iron 
rods.  This  style  of  roost  can  be  built  in  any  part  of  the 
house,  preferably  in  the  rear,  and  should  hang  free  from  the 
walls.  The  platform  p  is  held  in  place  by  iron  rods.  This 
kind  of  roost  can  be  taken  apart  and  removed  from  the  house 
for  cleaning.  The  nests  «  below  the  roosts  are  portable 
and  can  be  placed  against  the  side  walls  in  any  convenient 
part  of  the  house.     The  hens  enter  the  nests  from  the  rear 


^d  by  Google 


16  POULTRY  HOUSES  { 3 

pass^eway  o  and  the  eggs  are  gathered  through  the  opening  a. 
The  nests  are  hidden  and  offer  little  temptation  for  the  hens 

to  eat  the  eggs. 

18.  Hooded  Roosts. — Roosting  places  that  are  provided 
with  curtains  and  that  are  built  into  or  against  the  comers  of 
walls  of  poultry  houses  are  known  as  hooded  roosts  and  such 
roosts  have  been  considered  undesirable  because  they  are 
difficult  to  clean.  If  the  roosts  are  properly  made,  these 
objectionable  features  do  not  exist.  When  it  is  desirable  to 
use  them,  movable  types  should  be  installed.  The  comer 
roosting  place  shown  in  Fig.  10  is  partly  movable,  the 
roosts  r  being  let  into  movable  uprights,  but  the  board  beneath 
the  roosts  and  the  nests  is  stationary.  The  curtain  c  hung 
over  the  top  and  front  of  this  roost  makes  it  suitable  for  very 
cold  districts.  Placing  the  nests  on  a  shelf  as  described  in 
Poultry  Houses,  Part  1,  in  the  house  for  general  use,  changes 
the  stationary  nests  into  movable  ones. 

19.  A  roost  built  into  the  wall  of  the  house  is  the 
best  one  to  protect  the  fowls  from  cold.  This  roost  may 
be  a  box  or  a  shelf  that  is  from  2  feet  to  2J  feet  high  with 
an  opening  in  front,  as  shown  in  Fig.  32.  The  shelf  forms 
the  dropping-board.  The  front  can  be  closed  at  night  with 
a  cloth  curtain  stretched  on  a  frame  that  fits  into  the 
opening,  leaving  several  inches  of  ventilating  space  at  the 
top  of  the  frame.  Where  a  large  number  of  fowls  roost  in 
such  an  enclosure,  the  ventilating  space  must  of  necessity 
be  larger  than  for  a  few  fowls.  The  curtain  keeps  out  the 
cold  and  retains  the  natural  heat  of  the  fowls,  and  at  the 
same  time  the  opening  at  the  top  furnishes  sufficient  ventila- 
tion. When  a  roost  of  this  kind  has  direct  connection  with 
the  interior  of  the  room  or  loft  overhead,  the  ventilation  of 
the  roost  should  be  accomplished  by  openings  into  the  house 
through  the  roof  of  the  roosting  place.  If  properly  con- 
structed and  carefully  ventilated,  such  a  roosting  place  will 
protect  poultry  during  severe  weather,  no  matter  how  cold 
the  nights  may  be.  Although  the  tenn  hooded  roost  is  usually 
applied  to  roosting  places  that  are  enclosed  overhead  and  in 
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front  with  muslin  or  cloth,  all  kinds  of  enclosed  roosts  are 
at  times-  spoken  of  as  hooded  roosts. 

The  curtain  over  the  roosts  should  never  fit  so  closely  as 
to  prevent  free  circulation  of  air.  Window  shades  on  spring 
rollers  attached  to  the  bottom  of  the  roost  opening  can  be 
drawn  toward  the  top  of  the  opening  and  fastened  at  the 
right  place  to  permit  good  ventilation.  If  the  shade  rolls 
from  the  top  and  is  pulled  down,  it  prevents  free  circulation 
of  the  air,  thereby  possibly  causing  suffocation  of  the  fowls. 
A  muslin  curtain  perforated  with  i-inch  circular  holes  may  be 
dropped  from  the  top  down  over  the  opening,  provided  fully 
one-fourth  of  the  entire  curtain  is  open  work.  Such  a  curtain 
may  be  tacked  to  the  top  of  the  roosting  place,  and  may  be 
loosely  dropped  over  the  front  at  night  during  cold  weather. 


W  (b) 

Fig.  11 

20.  In  Fig.  11  (a)  is  shown  a  shelf  roost  in  which  the  end 
board  c,  overhead  board  (,  roost  r,  and  drop  ping -board  p 
are  all  detachable;  d  is  the  stationary  partition.  The  parts 
detached  are  shown  in  view  (b).  This  roost  is  one  of  the 
warmest,  if  not  the  wannest,  kind  of  roosting  places.  By 
its  use,  hens  may  be  kept  warm  in  the  coldest  localities  as  the 
heat  from  the  fowls  warms  the  air  inside  the  roost  box.  No 
curtain  should  be  used,  as  the  fowls  might  be  suffocated. 
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NIGST  BOXES 

21.  Enough  nests  should  be  provided  to  accommodate 
without  crowding  all  the  hens  that  want  to  lay  at  once. 
A  hen  usually  goes  to  the  same  nest  each  time  she  lays, 
and  the  nests  should  be  large  enough  to  accommodate  two 
or  more  hens  at  the  same  time.  If  the  nests  are  not  large 
enough  for  more  than  one,  the  hens  may  fight  for  the  posses- 
sion of  the  nest  and  in  so  doing  break  the  eggs  in  the  nest. 
The  nests  should  be  large  enough  to  be  comfortable  for  the 
hens,  and  so  constructed  as  to  permit  the  hens  to  enter  them 
easily  both  from  the  floor  and  from  other  nests.  If  they  are 
too  small  the  hens  will  be  restless  and  may  break  the  eggs 
while  laying.  If  the  nests  are  filthy,  the  eggs  will  become 
soiled.  If  the  nests  are  roomy,  attractive,  and  clean  they 
form  a  safe  place  for  the  hen  to  deposit  her  eggs.  If  per- 
mitted to  choose  for  herself  the  hen  will  always  select  a  dark 
or  secluded .  nest  both  for  laying  and  sitting;  to  favor  this 
instinct  it  is  always  well  that  the  nests  be  sheltered  and 
darkened.  If  favorable  conditions  are  lacking,  disappoint- 
ments will  come  from  the  loss  of  many  eggs. 

The  nest  boxes  for  Asiatic  and  other  large  hens  must  be 
at  least  14  inches  square  and  set  low  or  close  to  the  ground, 
as  shown  in  Fig.  9;  if  they  are  16  inches  square  they  will  not 
be  too  large.  The  nests  for  these  fowls  must  be  so  constructed 
as  to  avoid  the  danger  of  having  the  eggs  dragged  from  the 
nest  by  the  feathers  on  the  feet  of  the  hens;  the  nests  should 
never  be  so  deep  that  hens  will  break  the  eggs  when  jumping 
into  the  box,  nor  so  far  from  the  floor  that  it  will  be  difficult 
for  the  hens  to  get  into  them.  For  medium-weight  fowls 
like  Plymouth  Rocks  and  Wyandottes,  nest  boxes  at  least 
12  inches  square  should  be  provided.  If  they  are  12  inches 
wide  and  14  inches  long,  they  will  better  accommodate  these 
fowls.  These  nests  should  be  elevated  about  16  or  18  inches 
above  the  floor.  The  nests  for  Mediterranean  and  other 
light-weight  fowls  can  be  elevated  to  any  reasonable  height, 
as  shown  in  several  illustrations.  Nests  for  the  smaller  fowls 
should  be  at  least  12  inches  square.     Any  box  of  the  proper 
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size  and  suitable  for  the  purpose  can  be  used  for  a  nest. 
A  square  box  of  about  the  right  size  nailed  against  the 
wall  beneath  the  dropping-board  or  behind  a  shelter  makes 
a  good  nest, 

22.  ^elf  Hest. — The  nesting  place  shown  in  Fig.  12  is 
known  as  a  shelf  nest;  the  platform  or  cover  p  above  the 
nests  is  a  dropping-board;  the  nest  box  n  fits  into  the  space 
below,  and  the  door  d  through  which  the  eggs  are  gathered, 
opens  outwards.  The  hens  fly  on  the  board  c  when  going 
to  the  nest,  and  enter  it  from  the  rear  through  the  opening  a. 


The  shelf  nests  are  generally  used  for  the  Mediterranean  and 
other  light-weight  fowls,  and  should  be  built  up  from  the 
floor,  serving  the  double  purpose  of  saving  room  and  pre- 
venting to  a  certain  extent  the  formation  of  the  egg-breaking 
and  egg-eating  habits  of  some  hens,  as  these  nests  are  not 
su6iciently  enticing  to  attract  the  hens  except  when  nature 
prompts  them  to  lay,  and  they  will  leave  the  nests  imme- 
diately after  laying.  This  same  kind  of  nest  can  be  used  for 
larger  fowls,  but  when  used  for  them  must  be  built  close  to 
the  floor. 
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23.     Safety  Nests. — There  are  several  kinds  of  safety  nests 
designed  to  prevent  the  hens  from  eating  their  eggs.     These 
nests  are  not  always  necessary,  as  they  have  been  largely 
superseded  by  trap  nests, 
which    serve    the    double 
purpose  of  record  keeping 
and    protecting    the    eggs 
from  the  hens.    Sometimes, 
however,  the  hon  on   the 
nest  eats  her  own  egg;  in 
this  case  a  safety  nest  is 
the    only    protection.     In 
''"'  "  Fig.    13   is   illustrated  one 

form  of  a  safety  nest.  It  consists  of  a  frame  that  fits  in 
a  square  box  and  the  essential  parts  of  which  are  two 
slanting  boards,  which  are  padded  and  covered  with 
muslin  or  some  other  kind  of  cloth.  The  upper  board 
extends  two-thirds  of  the  way  across  the  box  and  the 
lower  board  slants  in  the  opposite  direction;  when  the 
egg  is  laid  it  rolls  down  these  inclines  to  the  bottom  of 
the  box.  When  a  hen  lays  in  a  box  of  this  kind,  the  egg 
rolls  out  of  sight  and  away  from  the  reach  of  the  hen.     The 


boxes  into  which  the  frames  are  made  to  fit  should  be 
14  inches  square  and  sufficiently  deep  to  form  a  double  nest. 
The  frame  is  lifted  out  of  the  box  when  the  eggs  are  gathered. 
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A  more  elaborate  safety  nest  is  shown  in  Fig.  14;  in  (a) 
is  seen  the  upper  side  of  the  bottom  board;  in  (b),  the  under 
side;  and  in  (c),  the  complete  nest!  The  bottom  board  a  is 
1  inch  thick,  12  inches  wide,  and  14  inches  long;  a  board  d 
1  inch  thick,  4  inches  wide,  and  12  inches  long  is  nailed 
underneath  and  across  one  end,  and  at  two  comers  are  small 
blocks  that  serve  as  legs.  The  top  of  the  board  a  is  hollowed 
and  has  a  hole  near  the  rear  of  the  depression.  On  the 
under  side  of  the  board  is  the  trap  e  and  the  balance  board  /, 
through  which  is  an  axle  of  round  wire.  When  the  e^  is 
laid  it  passes  through  the  hole  in  the  board  and  rolls  along 
the  balance  board  /  into  the  nest  below.  The  drop  of  the 
balance  board  is  regulated  by  the  button  h.  It  the  eggs  are 
small,  the  button  is  moved  to  the  left;  if  the  eggs  are  medium 
sized  or  large,  the  button  is  moved  to  the  right.  The  drop 
is  light  in  weight  and  beveled  like  a  shingle.  The  lower  nest 
into  which  the  eggs  drop  is  padded  with  cotton  flannel,  and 
the  eggs  are  removed  through  the  opening  in  the  front  of 
the  box.  The  egg-eating  habit  of  hens  can  be  overcome  by 
having  the  nests  properly  made,  roomy,  and  sheltered  from 
their  constant  sight. 

24.  Trap  Nest. — The  egg-producing  capacity  of  hens  is 
ascertained  by  the  use  of  trap  nests;  in  no  other  way  can  the 
CRg  record  of  a  hen  be  known  to  a  certainty.  When  the  hen 
enters  a  trap  nest  the  door  closes  behind  her,  confining  her 
to  the  nest  and  excluding  other  hens.  After  laying,  she  goes 
forward  toward  the  light,  where  she  must  remain  until 
released.  Her  identity  is  established  by  the  number  stamped 
into  a  metal  band  fastened  around  her  shank.  Only  one 
hen  at  a  time  can  occupy  the  nest;  and  when  she  is  released 
the  egg  is  removed  and  the  trap  reset  for  another  hen.  This 
prevents  the  egg  from  being  broken  and  the  possibility  of 
the  eating  of  the  eggs  unless  the  hen  eats  her  own  egg  while 
on  the  nest.  There  should  be  one  trap  nest  for  each  four  or 
five  hens;  but  fewer  nests  will  answer,  if  they  are  visited 
frequently  by  the  attendant.  The  trap  nest  may  be  placed 
on  the  floor,  or  may  be  slightly  elevated  above  the  floor,  or 
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it  may  be  set  on  a  box  or  a  shelf.  If  any  considerable 
number  of  trap  nests  are  used  they  should  be  placed  on  a 
platform  or  shelf  with  the  outlet  convenient  for  the  speedy 
release  of  the  hens.  The  traps  should  be  visited  often,  until 
tbe  average  daily  egg  yield  has  been  gathered. 

A  good  trap  nest  must  possess  a  door  that  will  close  behind 
the  hen  when  she  enters  the  nest.  It  must  also  allow  her 
to  move  forward  to  another  part  of  the  trap  after  laying 
the  egg.  Any  box  trap  that  will  meet  these  requirements 
will  answer  the  purpose. 


Pic.  16 
25.  Experiment-Station  Trap  Hest. — In  Fig.  15  is  shown 
the  experiment-station  nest,  the  use  of  which  has  been 
donated  to  the  public  by  the  Maine  Experiment  Station. 
View  (a)  shows  the  trap  with  a  wooden  door  set  ready  for 
use;  view  (b)  gives  a  general  view  of  the  interior  and  shows 
a  wire-screen  door.  The  box  is  28  inches  long,  13  inches 
wide,  and  16  inches  deep,  inside  measurements.  A  division 
board  a  with  a  circular  opening  6  inches  in  diameter  is  placed 
across  the  box  12  inches  from  the  back  and  15  inches  from 
the  front  end.  The  lower  edge  of  the  6-inch  opening  in  the 
division  board  comes  to  within  4  inches  of  the  floor  of  the 
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box.  The  rear  section  of  the  box  forms  the  nest  proper. 
The  door  b  may  be  made  of  J-inch  pine  boards,  as  shown  in 
(o).  or  of  poultry  wire  stretched  on  a  frame,  as  shown  in  (b). 
The  door  does  not  fill  the  entire  front  of  the  box,  a  space  of 
1  inch  being  left  on  each  side  and  a  space  of  2  inches  at.  the 
bottom.  If  the  door  is  of  wood  it  has  a  hole  2i  inches  in 
diameter  bored  near  the  center  to  admit  more  light,  and  a 
section  is  cut  out  of  the  upper  end  for  the  same  purpose, 
leaving  enough  of  the  board  at  each  side  to  extend  to  the 
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crosspiece  and  hold  the  hinges.  These  may  be  made  of 
leather  and  should  be  fastened  to  the  inside  of  the  door  and 
to  the  crosspiece  at  the  top. 

A  trip  latch  c  is  made  of  a  piece  of  stiff  wire  about  ft  of 
an  inch  in  diameter  and  23  inches  long.  The  wire  is  shaped 
so  that  a  section  12  inches  long  rests  horizontally  across  the 
circular  opening  in  the  division  board,  leaving  about  two- 
thirds  of  the  6-inch  opening  below  it.  The  trip  latch  is  held 
in  place  by  two  clamps  d,  one  on  each  side  of  the  circular 
openii^;.     The  clamps  have  slots  large  enough  to  allow  the 
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lower  end  of  the  wire  to  work  up  and  down  about  3  inches, 
without  friction.  The  next  section  of  the  wire  is  8  inches  long 
and  is  bent  to  a  right  angle  with  the  12-inch  section.  The 
wire  is  fastened  strongly  to  the  wall  of  the  box  by  staple  and 
clamp,  but  so  loosely  that  it  can  roll  easily  when  the  section 
that  crosses  the  round  opening  is  pushed  up  by  the  hen.  The 
remaining  section  of  the  wire,  which  is  3  inches  long,  is  bent 
so  that  it  supports  the  door  when  opened,  a  notch  into  which 
the  door  slips  being  formed  at  the  end  of  the  wire.  The  notch 
prevents  this  section  of  the  wire  from  sagging  under  the 
weight  of  the  door  and  interfering  with  the  free  action  of 
the  latch.  The  wire  from  which  the  latch  is  made  must  be 
of  good  stiff  material  so  it  will  not  bend  or  spring  much. 

26.  General-Purpose  Nest. — The  nest  box  shown  in  Fig,  16 
is  movable  and  may  be  called  a  general-purpose  nest.  It  may 
be  used  alone  or  a  number  of  nests  can  be  placed  together 
on  a  shelf.  The  general-purpose  nest  is  a  good  one  for  sitting 
hens  as  well  as  for  those  that  lay.  This  nest  box  is  12  inches 
wide,  14  inches  high,  and  16  inches  long;  the  door  a  shown 
in  (b)  is  in  the  rear,  and  when  open  forms  a  platform  on  which 
the  hen  alights  when  entering  the  nest;  the  front  door  b 
shown  in  (c)  covers  half  the  end,  and  the  eggs  are  gathered 
through  it.  If  nests  like  these  are  used  for  sitting  hens,  the 
rear  door  a  can  be  exchanged  for  a  frame  covered  with  screen 
wire  to  admit  air  and  light.  Nests  of  this  kind  should  be 
placed  beneath  the  drop  ping-board  and  roosts,  where  they 
can  be  easily  removed  for  cleaning.  Several  nests  on  a 
platform  underneath  a  dropping-board  are  shown  in  (a).    , 

27.  Nesting  Uaterial. — Soft,  pliable,  clean  material  must 
be  used  for  nests.  A  layer  of  dry  earth  or  sand  about  an 
inch  deep  is  put  in  the  nest  box,  and  this  should  then  be 
covered  with  3  or  4  inches  of  hay  or  straw  the  fiber  of  which 
has  been  broken.  In  this  material  a  round  nesting  place 
can  be  shaped.  Fine  meadow  hay.  oat  straw,  wheat  straw, 
or  chaff  should  be  selected  for  nesting  material  in  the  order 
named.  Any  kind  of  soft  material  or  leaves  will  answer  the 
purpose  if  hay  or  straw  cannot  be  obtained.     Sand  from 
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which  the  gravel  has  been  removed  with  a  sieve,  sawdust, 
or  fine  shavings  are  all  good  nesting  materials  for  warm 
weather;  these  should  be  stirred  up  with  the  hands  and  shaped 
into  form  every  time  the  eggs  are  gathered.  Straw  nests 
should  be  stirred  up  and  shaped  once  or  twice  a  week. 

28.  Care  of  Hests. — Through  cleanliness  and  watchfulness 
the  nests  may  be  prevented  from  becoming  soiled  with  broken 
eggs  and  excrement.  The  nesting  material  should  be  changed 
often  enough  to  keep  the  nests  fresh  and  clean.  All  possi- 
bility of  the  harboring  of  insect  vermin  within  the  nest  bqxes 
should  be  obviated  by  frequently  painting  both  the  interior 
and  the  exterior  of  the  boxes  with  some  kind  of  liquid  lice 
killer.  Insect  powder  of  some  kind  should  be  dusted  fre- 
quently into  the  nesting  material.  Nothing  is  better  for  this 
purpose  than  pyrethnun,  which  is  better  known  as  Persian 
insect  powder.  The  use  of  this  powder  during  the  summer 
months  will  reduce  the  number  of  vermin,  Clean  nesting 
material  assures  clean-looking  eggs. 


UTENSILS  FOR  FEEDING 

29.  Sanitary  Conditions. — No  grain  or  other  feed  should 
ever  be  thrown  on  tainted  ground  or  on  floors  that  are  polluted 
or  otherwise  unfitted  as  feeding  places  for  fowls.  If  this 
precaution  is  not  taken,  disease  may  be  contracted  by  the 
fowls  when  eating;  it  is  equally  dangerous  to  place  feed  for 
fowls  in  boxes  or  troughs  that  are  unsanitary.  Milk  fed 
about  the  runways  befouls  whatever  it  touches,  and  grounds 
so  polluted  become  hotbeds  in  which  disease  germs  propagate. 
Nothing  is  more  dangerous  to  poultry  than  tainted  soil; 
germs  that  bring  the  gape;,  liver  diseases,  and  other  ailments 
will  grow  in  it.  Feeding  places  must  be  sanitary  in  order  to 
avoid  these  diseases. 

30.  Feed  Troughs. — The  value  of  clean,  wholesome  feed 
ttonghs  is  due  to  the  fact  that  they  afford  places  where  fowls 
may  eat  without  danger  of  contracting  diseases.     When  mash 
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is  fed,  a  trough  of  some  kind  must  be  used.  Troughs  should 
not  be  used,  however,  except  when  necessary,  as  the  fowls 
often  eat  too  quickly  from  them,  grabbing  the  choice  grains 


and  gorging  themselves  in  their  eagerness  to  secure  the  best. 
By  scattering  grain  on  clean  soil  in  the  runways  the  double 
purpose  of  feeding  and  of  exercising  the  fowls  is  served. 
Troughs   or  boxes  used   as  feeding  places   should  be  so 
arranged  that  the  fowls  are 
prevented  from  walking  over 
the  grain  or  from  scratching 
in  the  mash.     A  shelter  board 
can  be  placed  over  the  feed, 
as  shown  in  Fig.  17  (a)  and 
(b).    The  trough   a  may  be 
V-shaped,  flat,   or   round;  in 
any  case,  the  shelter  board  b 
permits  the  fowls  to  feed  from 
the  trough,  but  prevents 
them  from  wasting  or  befoul- 
ing the  food;  the   strip  c  in 
^'°-  '8  (a)    strengthens    the   trough 

and  can  also  be  used  as  a  handle  by  which  to  move  the 
trough  about.  Tin  cans  can  be  so  cut  that  they  are  useful 
for  feed  and  water  vessels;  one  of  these  vessels  is  shown  in 
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Fig.  18.  In  making  tin  vessels  the  edges  must  be  smoothed 
with  a  file  to  remove  the  danger  of  injury  from  sharp  points. 
Cans  hung  about  the   poultry   yards  and   filled  with  feed. 


water,  and  grit  make  stations  from  which  the  fowls  may 
help  themselves. 

31.  Automatic  Feed  Hoppers. — For  keeping  the  food  con- 
stantly before  the  fowls  in  the  same  way  that  cage  birds  are 
fed,  automatic  feed  hoppers  are  used.  These  hoppers  may 
hold  only  one  day's  rations,  or  they  may  be  large  enough  to 
hold  a  supply  for  several  days.  The  grain  is  put  into  the  box 
from  the  top  and  goes  down  and  out  into  the  feed  trough. 
A  single,  or  one-sided,  hopper  is  shown  in  Fig.  19,  and  a  double, 
or  two-sided,  hopper  is  shown  in  Fig.  20.  The  grain  runs 
from  the  hopper  into  the  trough  ^  as  fast  as  the  level  of  the 
grain  in  the  trough  is  lowered  below  the  line  c,  and  will  con- 
tinue as  long  as  there  is 
any  grain  in  the  hopper. 
The  hopper  in  Fig.  19  is 
shown  as  having  four 
separate  boxes,  one 
wheat,  one  for  cracked 
com,  and  the  other  two  for  '"■  ^ 

grit  and  shell.  All  boxes  can  be  used  for  grain  and  another  or 
smaller  hopper  be  used  for  grit  and  shell.  Fowls,  both  old 
and  yotmg,  help  themselves  from  automatic  feed  hoppers; 

2S1— • 
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this  method  is  called  hopper  feeding  and  is  practiced  by  some 
poultiymen  for  all  kinds  of  fowls.  Automatic  feed  hoppers 
are  most  frequently  used,  however,  for  feeding  young  chicks 
and  market  poultry. 

32.     A  large  automatic  feed  hopper  that  holds  2  bushels 
of  grain  is  shown  in  Fig.  21.     It  can  be  made  from  a  shoe 
box  3  feet  long,  18  inches  wide,  and  14  inches  deep.     It  is 
set  on  end,  and  has  a  lid  on  top  and  a  double  bottom,  which 
elevates  it  above  the  floor  and  prevents  the  grain  from  being 
mixed  with  the  dirt  and  wasted.     This  hopper  is  used  mostly 
for  feeding  wheat   screen- 
ings  to   laying  hens  that 
have   the   freedom  of  the 
fields,    and    such    a   large 
box  is  useful  only  when  a 
large  number  of  fowls  are 
to  be  hopper-fed.     A  box 
like  this  should   be   filled 
only  when  it  is  necessary.. 
The  interior  may  be  divided 
as  shown  in  Fig.  19. 

33.  Feed  hoppers  and 
water  vessels  made  of  gal- 
vanized iron  last  much 
longer  than  those  made 
of  wood  or  tin,  and 
''"'■  ^'  although  the  first  cost  of 

the  galvanized-iron  vessels  is  greater  than  that  of  wooden 
or  tin  vessels,  the  former  are  cheaper,  length  of  endurance 
considered.  The  Cornell  feed  hopper,  which  is  made  of 
No.  26  galvanized  iron,  is  shown  in  Fig.  22.  This  hop- 
per is  36  inches  long,  24  inches  high  in  the  rear,  19  inches 
high  in  front,  and  8  inches  deep.  In  the  front  are  eight 
openings  d  2\  inches  wide  and  6  inches  high,  through  which 
the  fowls  obtain  their  food.  The  door  in  front  turns  down, 
and  when  closed  it  makes  the  hopper  rat-proof.  There  is 
little  waste  by  the  use  of  the  Cornell  hopper,  and  it  may  be 
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divided  into  three  or  more  compartments  for  different  feeds 
or  may  have  but  one  compartment.  When  the  hopper  is 
in  use  it  should  stand  on  a  board  platform  that  elevates 
the  bottom  of  the  box  6  or  7  inches  above  the  floor.  The 
platform  must  be  large  enough  to  permit  several  hens  to 
stand  on  it. 

34.  A  grit  box  of  some  kind  should  be  used  in  or  about 
all  poultry  houses  and  runways  and  should  be  kept  filled 
constantly.     In  Pig.  23  is  shown  a  small  hopper  for  grit  and 


shell,  which  may  be  made  of  the  same  material  as  the  Cornell 
hopper  and  after  the  scime  general  plan.  This  hopper  is 
18  inches  long,  12  to  14  inches  high,  and  4  inches  deep,  and 
is  divided  into  three  compartments.  It  is  small,  light  in 
weight,  and  can  be  fllled  with  grit,  shell,  and  charcoal,  and 
hung  against  the  wall. 
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DRINKING  VESSELS 
35.    Setection  and  Care  of  Water  Vessels. — Fowls  can 
neither  retain  their  health  nor  lay  well  without  a  plentiful 
supply  of  pure,  fresh  water,  and  for  these  reasons  the  sanitary 
condition  of  drinking  vessels  should  lie  perfect.     A  vessel  of 
almost  any  kind  that  is  easily  cleaned  may  be  used  as  a 
receptacle  for  the  daily  water  supply  of  the  fowls.     A  vessel 
that  cannot  be  thorcftighly  cleansed  and  protected  from  filth 
should  never  be  used.   All  drink- 
ing vessels  should  be  elevated 
from    the    ground   or    floor   to 
avoid  the  formation  in  them  of 
an   accumulation   of    filth   and 
dirt  caused  by  the  scratching  of 
the    fowls.      Filth    and     slime 
gather  quickly  in  water  vessels 
that  are  in  constant  use  or  ex- 
posed to  the  sun,  thus  producing 
disease  germs,  which   spread 
rapidly    throughout  the   water 
and    which    cause    among   the 
fowls  ailments  that  are  readily 
transmitted.    Almost  two-thirds 
of  an  egg  is  water ;  if  the  water 
Flo,  23  supply  is  foul  and  unwholesome, 

it  will  taint  the  flavor  of  the  egg.  If  the  water  is  pure  and 
fresh,  there  will  be  increased  consumption,  while  unsanitary 
conditions  reduce  it. 

While  a  plain  iron  kettle  will  serve  as  a  drinking  vessel  for 
the  hens  it  is  better  to  use  a  porcelain-lined  kettle,  as  it  can 
be  more  readily  cleaned.  The  kettle  may  be  suspended  from 
a  wire  so  that  it  will  be  just  high  enough  above  the  ground 
or  floor  to  permit  the  hens  to  drink  without  standing  on  the 
rim  of  the  kettle.  The  kettle  may  also  be  placed  on  a  plat- 
form from  20  to  24  inches  square,  through  which  a  hole  large 
enough  to  set  the  kettle  in  has  been  cut.  The  platform  should 
be  made  so  that  the  rim  of  the  kettle  will  be  at  least  3  inches 
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above  the  floor  of  the  platform.     The  kettle  should  taper 
from  top  to  bottom  and  should  be  not  less  than  6  inches 
deep.     A  tapering  crock  of  the  proper  size  will  answer  well 
as  a  substitute  for  the  iron  kettle. 
The  crock  may   be  set  into  the 
same  opening  in  the  platform,  but 
during  cold  weather  the  iron  ket- 
tle is  better,  because  the  freezing 
of  the  water  will  not  break  it, 
and   the  ice  can  be   broken  and 
removed    from   the   kettle  with- 
out   injuring    it.     The    platform  •^°-  -^ 
should    stand    not    less    than    9    inches    from    the    floor. 
Iron  kettles,  porcelain-lined   kettles  or  pans,  buckets  or 
pans  made  of  galvanized  iron,  crocks,  and  tin  pans  can  all  be 
used  for  drinking  vessels,  but  in  choosing  them,  due  considera- 
tion must  be  given  not  only  to  cleanliness  and  sanitation 
but  also  to  the  durability  of  the  different  kinds  of  vessels. 
There  are  many  ways  to  avoid  undesirable  accumulations  in 
water  pans,  but  all  require  care  and  cleanliness  on  the  part 
of  the  attendant. 


36.  Water-PaD  Protectors. — In  Fig.  24  is  shown  a  galva- 
nized-iron  drinking  pan  that  prevents  the  fowls  or  growing 
chicks  from  walking  in  the  water.  When  in.  use,  this  pan 
should  be  placed  on  a  box  or  otherwise  elevated  in  order  to 
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keep  it  clean.  In  Fig.  25  is  shown  a  fruit  crate  hung  against 
a  fence  and  inside  of  it  an  iron  bread  pan,  which  is  filled  with 
water.  The  fowls  must  reach  between  the  slats  to  drink 
from  the  pan.     In  selecting  the  crate,  one  should  be  chosen 


in  which  the  slats  have  openings  of  the  proper  width  to  permit 
the  entrance  of  the  heads  of  the  fowls.  The  water-pan 
protectors  shown  in  Figs.  26  and  27  can  be  quickly  made 
from  small  boards  and  slats.  One  has  a  hinged  lid  through 
which  the  pan  is  removed ;  the  other  is  merely  a  frame  covered 
with  slats,   which   may  be  set  over  the  water  pan.     This 


device  may  be  used  in  runways,  yards,  or  fields,  or  wherever 
a  supply  of  fresh,  clean  water  is  desired  for  the  hens.  Any 
one  of  the  simple  devices  shown  will  protect  the  health  of 
the  fowls  in  many  ways. 
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37.  In  Fig,  28  is  shown  a  water  pan  and  cover  made  of 
No.  26  galvanized  iron.  The  pan  a  is  15  inches  across  the 
top,  12  inches  across  the  bottom,  and  4  inches  deep.  Inside 
of  the  cover  fr  is  a  wire  rim  c  that  rests  on  the  wire  rim  d 
of  the  pan  when  the  cover  is  closed.  The  fowls  reach  through 
the  openings  in  the  side  of  the  cover  into  the  pan  to  drink; 
these  openings  are  2i  inches  wide  and  4  inches  high.  The 
pan  should  be  placed  on  a  platform,  which  should  be  large 
enough  for  the  fowls  to  stand  on  when  drinking. 

38.  When  a  number  of  fowls  are  housed  in  separate  pens, 
the  labor  of  watering  them  can  be  reduced  by  using  a  pro- 
tected pan  that  will  furnish  water  for  two  pens.  With  the 
drinking  pan  located  as  shown  in  Fig.  29,  it  is  possible  to 
serve  two  lots  of  hens  from  the  same  dish.  The  water  pan  a 
is  set  in  the  partition  b  and  elevated  on  the  platform  c; 
hinged  hoods  over  the  water  pan  prevent  the  fowls  from 
walking  in  the  pan.  and  the  shape  of  the  hoods,  or  covers, 
prevents  the  fowls  from  standing  on  them.  The  rim  of  the 
cover  should  not  come  so  close  to  the  pan  that  it  will  prevent 
the  fowls  from  drinking;  they  should  be  able  to  reach  their 
beaks  into  the  water  near  the  outer  edge  of  the  pan.  This 
pan  and  cover  is  also  made  of  No.  26  galvanized  iron,  and  the 
joints  are  well  riveted  and  soldered  to  make  them  strong. 


DUST  BOXKS 
39.  Importance  of  Dust  Bath. — Fowls  will  roll  and  wallow 
in  dry  dust  to  clean  themselves  and  to  free  their  bodies  and 
plumage  from  insects,  and  for  these  reasons  the  dust  box  may 
be  looked  upon  as  a  bath  tub  for  the  hens.  If  fowls  cannot 
run  at  large  and  wallow  in  the  earth,  the  dust  box  is  an 
absolute  necessity.  When  the  hen  rolls  in  the  dust  fine 
particles  of  it  pass  through  her  feathers  and  destroy  the 
clinging  body  lice,  thereby  greatly  relieving  the  fowl.  If 
deprived  of  the  dust  bath,  the  confined  hen  has  no  chance  to 
free  herself  from  these  pests.  The  boxes  provided  for  the  dust 
bath  should  be  placed  where  the  rays  of  the  sun  will  fall  upon 
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them  about  noonday,  as  that  is  the  favorite  hour  for  the 
hen  to  take  her  bath.  The  boxes  should  be  deep  enough 
to  prevent  the  light  material  from  being  spilled.  They 
should  be  strongly  made  of  wood  and  should  be  painted 
both  inside  and  outside  with  hot  tar  or  iron  paint.  The 
coating  of  tar  or  paint  prevents  the  destruction  of  the  boxes 
by  the  sun  and  rain. 

40.  Open  Dust  Bath. — Open  dusting  places  can  be  made 
in  the  comer  of  the  poultry  house  by  placing  a  board  across 
the  comer  and  filling  the  enclosed  space  with  dry  earth,  or 
the  entire  floor  may  be  covered  with  earth  in  which  the  hens 
can  wallow  at  will.  If  the  earth  is  very  dry,  dust  will  be 
raised  when  the  hens  wallow  in  the  bath.  This  dust  may 
enter  every  crack  and  crevice  in  the  house  and  thus  drive 


away  the  lice,  but  at  the  same  time,  everything  within  the 
house  becomes  covered  with  dust  and  dirt,  which  is  a 
disadvantage. 

41.     Enclosed  Dust  Bath. — A  box  that  is  useful  for  a  dust 

bath  and  that  confines  the  dirt  and  is  always  ready  for  service, 
can  be'  made  as  shown  in  Fig.  30,  The  size  of  the  box  depends 
on  the  size  of  the  poultry  house  where  it  is  to  be  used.  The 
box  shown  in  the  illustration  is  3  feet  square  on  the  floor 
line,  and  2  feet  high  in  front,  and  can  be  made  either  of 
galvanized  iron  or  of  wood.  The  sash  in  front  fits  tightly, 
and  the  fowls  enter  the  box  through  the  small  door  d.  This 
door  is  formed  of  a  burlap  curtain  cut  a  little  narrower 
than   the   opening   over   which   it   hangs.     The   curtain   is 
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fastened  tightly  to  the  top  and  a  small  iron  rod  is  worked 
into  the  curtain  at  its  lower  edge,  thereby  spreading  the  cur- 
tain and  holding  it  down.  The  curtain  swings  as  the  fowls 
push  against  it  in  entering  and  in  leaving  the  box,  A  box  of 
this  kind,  if  placed  on  casters,  can  be  rolled  about  and  the 
glass  kept  in  the  sunlight;  the  sun  warms  the  earth  in  the 
box  and  dries  it  for  the  dust  bath.  Where  this  box  is  used 
the  fowls  can  wallow  in  the  dirt,  and  little  dust  or  dirt  will 
come  out  of  the  box. 

42.  Combinatioii  Box. — For  a  few  fowls  that  are  kept  in 
limited  space,  the  combination  box  is  of  value.  This  box, 
which  is  a  most  cleanly  contrivance,  combines  so  many 
necessary  features  that  it  is  not  only  a  labor-saving  device 


but  is  also  a  space  saver.  A  box  of  this  kind  made  of  lumber 
is  shown  in  Fig.  31 ;  the  floor  and  top  of  the  box  are  made  of 
flooring  dressed  on  both  sides,  the  remaining  portions  of  the 
box  except  the  roosts  and  roost  supports,  which  are  2  inches 
square,  are  made  of  J-inch  lumber.  All  the  lumber  used  is 
dressed  on  both  sides,  and  the  joints  filled  with  white  lead; 
and  the  box  is  painted  both  inside  and  outside  with  hot  tar 
or  iron  paint. 

The  main  part  of  this  dust  box  is  made  like  the  one  shown 
in  Fig., 30.  It  is  36  inches  square  on  the  floor  line,  it  is 
18  inches  high  in  front;  the  interior  of  the  dust  box  is  3  feet 
long  and  2  feet  wide.     The  nest  boxes  n  are  12  inches  square 
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and  10  inches  high.  The  top  of  this  box  forms  the  droppii^- 
board ;  the  door  d  is  arranged  like  the  door  in  the  enclosed 
dust  box;  and  the  front  consists  of  a  glass  window  that  slides 
in  a  frame.  Narrow  boards  are  set  upright  inside  of  the  dust 
box  to  prevent  the  dust  and  dirt  from  working  out  through 
the  lower  edge  of  the  door  or  sash.  This  combination  box 
has  three  nests,  dust  box,  roosts,  and  dropping -board,  and 
will  accommodate  nine  hens.  Like  the  enclosed  dust  box 
it  may  be  made  of  galvanized  iron  and  many  boxes  of  this 
type  have  casters  beneath  them  for  quick  moving. 

45.  Haterial  for  Dust  Bath. — Although  many  birds  love 
to  roll  and  wallow  in  the  dirt,  they  do  not  always  select  dry 
earth  for  this  purpose,  but  occasionally  prefer  it  slightly 
moist.  Dry  earth  is,  however,  more  efficient  in  removing 
the  lice,  and  for  this  reason  it  is  well  to  have  clean,  dry 
material  for  the  dust  box.  Any  kind  of  earth  will  answer 
the  purpose  if  it  is  fine  and  dry  enough  to  find  its  way  into 
the  down  of  the  feathers  and  to  the  skin  of  the  fowls  as  they 
roll  and  wallow  in  it.  Road  dust  or  fine  earth  from  which  all 
other  substances  have  been  sifted,  or  either  of  these  materials 
mixed  with  an  equal  amount  of  fine  dust  that  can  be  sifted 
from  coal  ashes  or  land  plaster,  are  good  materials  for  the 
bath.  Road  dust  should  never  be  used  without  sifting  all 
other  dirt  from  it.  A  mixture  made  of  equal  parts  of  clean 
road  dust,  land  plaster,  and  the  fine  dust  from  coal  ashes, 
to  which  has  been  added  a  quart  each  of  tobacco  dust  and 
slacked  lime  to  each  bushel  of  the  mixture,  provides  a 
material  for  the  dust  bath  that  rivals  insect  powder  in  its 
efficiency ;  this  mixture  can  be  relied  on  to  cleanse  the  bodies 
of  the  fowls  and  to  free  them  from  body  lice.  Wood  ashes 
are  not  fit  for  use  in  the  dust  bath. 


LOCATION    AND    CARE    OF    EQUIPHSNT 

44.  Location.— The  equipment  of  poultry  houses  should 
be  so  placed  that  all  possible  floor  space  will  be  reserved  for 
the  use  of  the  fowls,  and  so  that  the  time  and  labor  of  caring 
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for  them  wUl  be  reduced  to  a  minimum.  These  things  may  be 
accomplished  by  having  the  equipment  located  at  the  sides 
and  ends  of  the  house  where  it  may  be  looked  after  without 
going  over  the  same  space  a  number  of  times.  Fig.  32 
illustrates  how  the  equipment  can  be  placed  to  avoid  extra 
work  in  caring  for  the  fowls  and  the  house.  The  building 
rests  on  comers  a  built  of  stone  laid  in  cement;  the  floor  b 
in  made  of  narrow  flooring  boards  laid  over  a  cement  layer  c 
and  nailed  tight  to  the  floor  joists.  The  doors  d  are  double 
and  swing  both  ways.     The  hoppers  k.  one  for  grain  and  the 


other  for  grit,  shell,  and  charcoal,  are  on  one  side  of  the  door, 
and  on  the  other  side  are  the  nest  boxes  /  and  over  these 
are  coops  k  for  confining  extra  male  birds  or  broody  hens. 
All  of  these  appliances  can  be  quickly  ,and  conveniently  cared 
for. 

The  enclosed  roosting  place,  or  shelf  roost  /,  at  one  side 
away  from  the  doors  and  windows,  provides  protection 
without  reducing  the  floor  space  because  of  the  open  space  o 
beneath  the  dropping-board  *n.  The  roosts  are  enclosed  at 
both  ends,  at  the  rear,  and  above,  and  a  cloth  curtain  g  can 
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be  turned  down  over  the  roosts  when  needed.  The  air  circu- 
lates all  around  the  outside  of  the  roosting  place  and  passes 

through  the  small  opening  v  in  the  top  of  the  roosting  place. 
This  assures  ventilation  and  protection  from  the  outside 
cold.  Against  the  end  of  the  roosting  place  is  the  covered 
water  pan  i;  this  pan  is  elevated  above  the  floor  level  on  a 
platform  large  enough  for  the  hens  to  Stand  on  when  drink- 
ing. If  preferred,  a  feed  box  e  can  be  located  under  the  glass 
window  and  the  pan  for  water  w  placed  in  one  end  of  the 
feed  box.  The  curtain  /  is  turned  down  over  the  open 
window  when  it  is  cold.  All  this  equipment  is  plain  and 
inexpensive  and  is  located  so  that  it  can  have  attention 
with  the  least  amount  of  labor.  A  dust  box  like  that  shown 
in  Fig.  30  can  be  placed  on  the  floor  in  front  of  the  glass 
window  during  the  winter,  or  kept  there  constantly  if  there 
is  no  outside  dusting  place  for  the  fowls. 

45.  Care  of  Equipment. — Regular  attention  -must  be 
given  to  the  care  of  all  equipment.  Water  should  not  be 
allowed  to  freeze  in  the  pans,  nor  to  become  contaminated 
with  excrement  or  disease-spreading  filth  of  any  kind. 
Frozen  vegetables  or  mash  feed  left  in  the  trough  until 
frozen,  are  liable  to  cause  stomach  trouble  if  they  are  eaten 
by  the  fowls ;  ptomaine  poisoning  can  be  contracted  from  meat 
or  bones  that  are  neglected  until  they  become  infested  with 
maggots.  Liver  troubles  and  a  disordered  crop  and  stomach 
follow  in  the  trail  of  neglect  of  feed  and  water  troughs. 
A  neglected  roosting  place  will  become  a  breeding  spot  of 
all  kinds  of  disorders.  The  equipment  and  the  floors  of  the 
house  must  be  constantly  cleaned  and  cared  for  in  order  to  . 
prevent  failure  caused  by  unsanitary  surroundings. 


^d  by  Google 


POULTRY-HOUSE  MANAGEMENT 


GENERAL   REMARKS 

1.  Esuntials  of  Good  Hanagemeat. — In  order  to  achieve 
the  greatest  success  in  any  business,  the  management  must 
be  good.  The  prime  essentials  of  good  management  in  the 
poultry  business  are  a  thorough  knowledge  of  the  conditions 
under  which  fowls  thrive  and  the  maintenance  of  cleanliness 
and  good  sanitary  conditions.  There  must  be  a  good  system 
of  supervision,  and  close  attention  must  be  given  to  all  the 
details  of  the  care  of  fowls.  Regularity  in  the  feeding  of  the 
fowls,  in  the  cleaning  of  the  house,  and  in  the  gathering  of 
the  eggs  is  of  great  importance.  A  dozen  hens  kept  in  a 
small,  well-managed  house  often  prove  far  more  profitable 
than  twice  that  number  in  a  badly  managed  house.  Roup, 
ailments  of  the  digestive  tract,  and  other  diseases  are  the 
direct  results  of  poor  care  and  improper  management.  Lice 
and  mites,  destructive  insect  pests,  also  flourish  in  neglected 
houses.  Many  valuable  birds  that  could  easily  be  pro- 
tected are  lost  each  year  through  the  depredations  of  dogs, 
cats,  foxes,  hawks,  and  other  animal  marauders.  Through  the 
selection  of  the  right  type  of  house  and  by  properly  caring 
for  it,  loss  from  nearly  all  of  these  evils  may  be  prevented. 

2.  Purpose  of  a  Poultry  Hguse. — -The  wild  ancestors  of 
our  domestic  fowls  selected  their  own  shelter  to  meet  the 
necessities  of  the  season.  Their  descendants  must  accept 
the  quarters  provided  for  them  by  man.  Fowls  are  not  prop- 
erly housed  in  a  structure  that  simply  protects  them  from 
outside  dangers.     They  must  be  provided  with  quarters  that 
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not  only  protect  them  from  outside  dangi."  J  Xf^t^^''"'™"'^^ 
dangers  as  well.  The  house  must  be  supplied  with  ai.  '  -'thai  is 
free  from  noxious  impurities,  and  the  fowls  must  be  protected 
from  drafts  and  dampness  at  night  while  on  the  roosts.  They 
must  also  have  comfortable  daytime  quarters  where  they 
can  be  protected  in  inclement  weather,  which  decreases  their 
vitality  and  produces  disease. 

3.  Selection  of  a  House. — The  house  selected  for  poultry 
should  be  the  one  best  adapted  to  the  purpose  for  which  it 
is  intended.  A  house  suitable  for  a  town  lot  will  not  answer 
for  the  farm,  nor  will  the  one  best  suited  to  the  farm  be  the 
one  needed  for  a  small  flock.  A  house  with  more  room  in  it 
than  is  necessary  to  accommodate  the  fowls  is  a  waste  of 
space  and  material,  and  increases  the  labor  of  caring  for  the 
house.  Houses  should  not  be  selected  for  appearance  alone, 
nor  because  a  certain  style  of  house  is  generally  used  in  a 
locality.  It  is  better  to  have  conveniences,  together  with 
comfortable  quarters,  than  to  sacrifice  them  to  beauty  of 
structure;  at  the  same  time,  architectural  beauty  need  not 
be  wholly  disregarded. 

A  low,  tightly  built  house  can  be  successfully  managed 
during  the  coldest  weather;  but.  on  the  other  hand,  this  kind 
of  house  will  be  excessively  warm  at  night  during  hot  weather. 
Because  of  this  fact,  the  house  with  an  overhead  loft,  which 
tends  to  make  the  house  temperature  uniform,  is  more  suit- 
able to  a  changeable  climate.  Such  a  house  can  have  a 
ceiling  just  high  enough  to  permit  the  attendants  to  care  for 
the  house  and  fowls  without  inconvenience.  Houses  of  this 
land  are  suitable  for  the  farm  where  a  considerable  number 
of  fowls  are  kept  in  large  flocks  that  are  not  confined  during 
the  day, 

4.  Advantages  of  Wide  Houses. — In  addition  to  the 
advantages  mentioned  in  Poultry  Houses,  Part  1,  a  wide 
house  has  the  further  advantage  that  the  roosts  for  the  fowls 
can  be  placed  farther  from  the  windows  than  is  possible  in 
the  narrow  house.  The  farther  away  the  roosts  are  from  the 
windows,  the  less  danger  there  will  be  from  drafts,  and,  for 
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this  reason,  more  fowls  can  roost  safely  in  a  wide  house  and 
be  better  protected  in  it  than  in  a  narrow  house.  The  com- 
bination house  has  this  advantage  to  a  considerable  extent, 
as  the  fowls  on  its  roosts  are  almost  16  feet  from  the  front, 

5.  Space  Requirements  for  Fowls. — Fowls  require  con- 
stant exercise  to  keep  them  in  reasonable  health,  and  when 
they  are  confined  they  must  have  sufficient  scratching  room 
to  furnish  this  exercise.  More  space  is  required  in  the  poultrj' 
house  when  the  fowls  are  confined  all  or  part  of  the  time  than 
when  they  have  their  freedom  all  the  time.  Fowls  that  run 
about  in  the  open  during  the  whole  year  do  not  need  floor 
space  inside  the  house  for  exercise.  Those  that  are  confined 
must  each  have  from  4  to  5  square  feet  of  floor  space.  The 
rule  generally  applied  for  live-stock  is  that  1  cubic  foot  of  air 
space  be  allowed  for  each  pound  of  live  weight.  Conforming 
to  this  rule,  a  house  10  feet  long,  5  feet  wide,  and  1  foot  high 
would  be  the  proper  size  for  ten  hens  weighing  5  pounds  each. 
Working  space  must  be  provided  for  the  attendant,  however, 
or  the  houses  cannot  be  cared  for.  When  this  space  has 
been  provided  there  is  about  30  cubic  feet  of  air  space  for 
each  hen.  This  amount  of  space  of  course  removes  the  possi- 
bility of  the  house  being  warmed  by  the  heat  from  the  bodies 
of  the  fowls. 

When  fowls  are  confined  during  winter  weather,  the  floor 
of  the  house  is  their  only  place  for  exercise.  Thirty  hens  in 
a  house  12  feet  square  will  have  a  space  of  144  square  feet 
to  walk  over.  While  this  space  gives  about  5  square  feet 
to  each  fowl,  each  one,  of  course,  has  nearly  the  full  space 
for  exercise. 

6.  Cleanlioess. — In  order  that  the  birds  may  be  kept 
healthy,  it  is  necessary  that  the  house,  run,  and  equipment 
of  the  poultry  plant  be  kept  clean  at  all  times.  The  dropping- 
boards  should  be  cleaned  daily  whenever  possible.  The  nests 
and  floors  also  should  be  regularly  and  frequently  cleaned 
and  disinfected.  The  side  walls  and  ceiling  of  the  house  must 
also  be  kept  in  a  sanitary  condition ,  and  accumulations  of  dirt 
and  manure  should   never   be   permitted   within  the  house. 
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7.  Pure  Air. — The  importance  of  having  a  good  supply 
of  fresh  air  was  shown  in  Poultry  Houses,  Part  3.  The 
proper  management  of  ventilating  appliances  described 
there  is  essential  for  the  health  and  well-being  of  poultry. 
The  ventilators  should  be  so  managed  that  the  fowls  are  never 
exposed  to  direct  drafts  of  cold  or  damp  air.  Poor  ventila- 
tion is  the  source  of  many  of  the  poultrj'man's  troubles. 

8.  Care  of  Windows. — The  glass  in  the  windows  should 
at  all  times  be  kept  free  from  dirt  so  that  there  is  no  obstruc- 
tion to  prevent  the  sunshine  from  penetrating  to  the  interior 
of  the  house.  The  use  of  shades  or  awnings  at  the  windows 
is  often  an  advantage,  as  they  help  to  keep  down  the  tem- 
perature inside  the  house  during  hot  weather;  they  also 
lessen  the  severity  of  frigid  temperature.  Cloth  windows 
must  be  kept  free  from  dust  so  that  the  pores  of  the  cloth 
will  be  open  for  the  free  circulation  of  air.  If  the  pores  of 
the  cloth  are  obstructed  or  closed,  the  necessary  circulation 
will  be  hindered  or,  perhaps,  completely  stopped. 


POULTRY   HOUSES 


CARE   OF  THE   INTEBIOB 


FLOORS 

9.  Dirt  Floors, — Houses  with  dirt  floors  have  some  advan- 
tages that  are  not  found  in  houses  having  cement  or  board 
floors.  Direct  contact  with  the  ground  makes  a  house 
warmer  in  winter  and  cooler  in  summer,  and  for  this  reason 
dirt  floors  should  be  used  wherever  they  can  be  kept  per-  ■ 
fectly  dry  and  sanitary.  Clay  floors  that  are  tamped  solid 
and  smooth  will  become  almost  as  hard  as  brick,  thus  making 
a  good  floor  for  poultry  houses,  provided  rats,  mice,  and 
other  destroying  vermin  can  be  kept  out  of  the  house.  To 
keep  them  out  of  houses  that  have  dirt  floors,  the  floor 
should  be  covered  with  broken  stones  and  coarse  gravel,  on 
top  of  which  an  inch  or  two  of  damp  clay  should  be  placed. 
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The  surface  should  then  be  sprinkled  until  the  clay  is  damp 
enough  to  pack.  A  dry,  durable  dirt  floor  will  restilt  from 
this  treatment.  If  dropping-boards  are  used  and  the  surface 
of  the  floor  is  covered  with  sand  and  cleaned  frequently,  the 
bouse  can  be  kept  in  a  sanitary  condition.  No  floor  is 
worse,  however,  than  one  of  damp  dirt  contaminated  with 
excrement  and  other  filth. 

10.  Board  Floors, — Unless  the  air  circulates  beneath 
them,  board  floors  that  are  built  close  to  the  ground  are 
damp.  If  the  floor  is  elevated  above  the  groiuid  and  open 
beneath  for  a  free  circulation  of  air,  the  floor  will  be  cold  and 
rats  can  be  harbored  beneath  it.  To  eUminate  these  objection- 
able features,  a  filling  of  concrete  should  be  packed  between 
the  floor  joists,  and  all  the  sills  of  the  house  itself  should  rest 
on  a  cement  foundation.  A  board  floor  in  such  a  home  wiU 
be  rat-proof,  but  cold  if  no  air  circulates  beneath.  The  cool- 
ness and  dampness  of  floors  may  be  overcome  by  the  use  of 
litter.  Board  floors  must  be  scraped  and  swept  to  keep  them 
clean;  but  if  they  are  covered  with  dry  litter,  they  are  not 
only  warmer  but  are  also  clean. 

11.  Cement  Floors. — Although  in  many  ways  a  cement 
floor  is  an  ideal  one  for  poultry  houses,  it  is  a  cold  floor. 
To  overcome  this  objectionable  feature,  cement  floors  are 
covered  with  litter  during  the  winter  months.  A  deep 
covering  of  dry  straw,  which  may  be  dried  occasionally  in 
the  open  air,  is  best  for  the  purpose. 

12.  Litter. — The  floors  of  all  poultry  houses  should  be 
covered  with  litter  of  some  kind  to  keep  them  in  good  condi- 
tion and  to  provide  a  scratching  place  for  the  fowls.  They 
will  scratch  and  dig  for  hours  in  search  of  small  grain  that 
is  hidden  in  the  litter,  and  by  so  doing  obtain  much  beneficial 
exercise. 

13.  Earth  Littei^ — Earth  is  often  used  as  litter;  and  a 
layer  of  this  material  from  4  to  6  inches  thick  spread  over  the 
floor  gathers  and  absorbs  moisture  and  counteracts  to  a 
considerable  extent  the  injurious  influence  of  the  droppings. 
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When  the  earth  has  become  damp  or  unsanitary  it  should 
be  removed  and  used  for  fertilizer.  A  disadvantage  of  earth 
as  a  litter  is  that  when  it  becomes  perfectly  dry  the  scratch- 
ing of  the  hens  will  then  cause  clouds  of  dust  to  arise.  For 
this  reason  earth  is  not  recommended  for  houses  that  are  to 
be  kept  fastidiously  clean.  As  sand  will  not  cause  so  much 
dust  when  stirred  up,  its  use  as  litter  is  less  objectionable 
than  that  of  dry  earth. 

14.  Straw  Litter. — Perhaps  the  best  litter  is  dry  straw, 
because  it  readily  absorbs  moisture  and  is  a  very  good  scratch- 
ing material.  A  floor  covered  with  straw  will  usually  be 
made  bright  and  clean  as  the  result  of  hours  of  scratching 
in  the  straw.  If  the  straw  remains  perfectly  dry,  it  gives 
evidence  that  good  sanitary  conditions  exist  within  the  house ; 
if  the  straw  becomes  moist  and  heavy,  it  should  serve  as  a 
reminder  that  the  interior  conditions  are  not  what  they  should 
be,  and  that  the  straw  should  be  removed,  the  building 
cleaned,  fresh  straw  provided,  and  the  cause  of  dampness 
removed.  If  the  interior  conditions  are  right,  straw  litter 
will  continue  to  do  service  until  worn  out  or  broken  into  fine 
pieces.  Wheat,  oat,  or  rye  straw  are  all  good,  but  oat  or 
wheat  straw,  on  account  of  their  relatively  low  cost,  are 
generally  used.  Straw  is  easily  cleaned  when  moved  into 
the  sunshine  and  can  be  put  back  into  the  house  after  the 
floor  has  been  swept.  Either  whole  or  cut  straw  may  be 
used  for  litter. 

15.  Leaf  Litter. — InTmany  localities  where  leaves  are 
plentiful,  they  are  gathered  when  dry  and  stored  for  use  as 
litter  during  the  winter  months.  One  objection  to  leaves 
is  that  they  must  be  renewed  frequently  because  the  scratch- 
ing of  the  hens  breaks  them  into  small  pieces.  The  leaf  litter 
in  a  pen  may  be  renewed  either  by  adding  to  what  is  already 
on  the  floor,  or  by  removing  the  worn,  out  litter  and  sup- 
plying a  fresh  lot.  Other  objections  to  leaves  are  their 
tendency  to  adhere  to  excrement  and  to  break  into  fine  dust 
when  dry. 
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Ifi.  Fowls  that  roost  in  the  limbs  of  trees  select  limbs 
that  are  about  2  inches  or  a  little  less  in  diameter.  In  poultry 
houses  round  poles  are  frequently  used  for  roosts,  but  the 
most  satisfactory  ones  are  made  of  2'X4'  scantling,  the 
comers  roimded  and  the  scantling  placed  with  either  the  wide 
or  the  narrow  edge  up,  as  preferred.  Smaller  roosts  are 
sometimes  made  of  pieces  that  are  2  inches  square,  or  2  inches 
thick  and  3  inches  wide  on  top,  with  the  top  comers  rounded. 
For  young  chickens,  boards  6  inches  wide  are  often  used  for 
roosts.  The  board  roosts  are  used  to  avoid  crooked  breast 
bones  that  develop  in  growing  chickens  that  are  forced  to 
roost  on  small  round  poles.  These  flat  roosts  also  serve  as 
comfortable  rests  for  heavy  fowls. 

17.  Nothing  is  more  detrimental  to  the  health  of  poultry 
than  the  unsanitary  conditions  caused  by  the  accumulation 
of  excrement  and  other  filth  beneath  the  roosts.  If  roosts 
and  dropping-boards  are  permitted  to  become  foul  and 
unsanitary,  they  soon  become  infested  with  vermin,  and  the 
odors  that  arise  from  the  evaporation  of  the  moisture  in  the 
filth  are  injurious  to  the  health  of  fowls.  Red  mites,  which  are 
one  of  the  worst  poultry  plagues,  frequently  gather  in  clusters 
on  the  under  side  of  the  roost  poles.  To  prevent  this,  the 
roost  poles  should  be  cleaned  frequently  and  coated  all  over 
with  liquid  lice  killer,  kerosene,  or  cmde  petrolelim.  If  this 
thing  is  done  every  week  there  will  not  be  much  chance  for 
the  mites  to  be  harbored  about  the  roosts;  but  if  they  are 
neglected,  the  roosts  will  become  infested  with  mites  just 
as  soon  as  the  weather  becomes  warm.  The  roost  is  the 
sleeping  place  of  the  fowls— nearly  one-half  of  their  lives 
are  spent  thereon ;  and  for  humane  reasons,  if  for  no  others, 
the  roost  poles  should  be  clean  and  comfortable. 

18.  Dropptng-Board. — The  top  of  the  dropping-board 
should  be  covered  with  enough  dry  sand,  earth,  or  land  plaster 
to  prevent  the  droppings  from  adhering  to  the  board.  As 
often  as  the  board  becomes  filthy  it  should  be  cleaned;  where 
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few  fowls  are  kept,  one  or  two  cleanings  a  week  will  be  enough, 
but  it  a  large  number  of  fowls  are  kept,  the  board  should  be 
cleaned  daily.  When  it  is  not  cleaned  each  day  the  drop- 
pings should  be  dusted  over  every  day  with  dry  earth  or 
other  absorbent  material.  Such  materials  shotild  be  kept  in 
a  covered  box  close  to  the  roost  for  ready  apphcation.  The 
board  may  be  cleaned  by  sweeping  or  scraping  the  droppings 
into  a  box.  The  board  should  then  be  prepared  for  use  again 
by  covering  it  with  sand  or  other  protecting  material.  In 
addition  to  the  frequent  removal  of  the  droppings  the  drop- 
ping-board  should  be  thoroughly  cleaned  and  sprayed  with 
liquid  lice  destroyer,  kerosene,  or  crude  petroleum  at  least 
once  in  every  2  weeks  in  summer  and  every  4  weeks .  in 
winter.  In  this  way  a  perfectly  sanitary  condition  of  the 
dropping-board  may  be  maintained. 

The  fertilizing  value  of  the  droppings  is  unchanged  by  the 
application  of  dry  earth  or  land  plaster  to  the  dropping-board. 
The  dry  earth  or  the  plaster  absorbs  the  moisture  and  neither 
lessons  nor  increases  the  value  of  the  droppings.  On  the 
whole,  dry  earth  is  preferable  because  of  its  cheapness  and 
because  of  the  fact  that  the  land  plaster  may  not  be  needed 
on  the  land.  The  use  of  lime  for  covering  the  board  is  not 
recommended,  for  the  reason  that  it  decreases  the  fertilizer 
value  of  the  droppings ;  lime  also  bleaches  the  yellow  color 
of  the  shanks  of  the  fowls,  and  the  dust  from  lime  injures 
their  eyes.  Lime,  too.  ma^  be  of  no  benefit  to  the  land 
when  applied  as  fertilizer  with  the  droppings.  The  drop- 
pings should  be  kept  under  cover  in  order  to  keep  them 
dry.  In  this  way  the  gatherings  of  a  whole  year  may  be 
cared  for  and  kept  in  perfect  condition  for  returning  to 
the  land  at  the  proper  time.  If  the  dry  manure  is  passed 
through  a  crusher  and  reduced  to  a  powder  its  value  as  a 
fertilizer  will  be  increased. 
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NESTING    PIECES 

19.  Rest  Formation. — The  hen,  if  she  is  left  to  follow  her 
inclinations  and  has  an  opportunity  to  do  so,  will  select  for 
a  nest  a  hole  in  the  ground  beneath  a  stump,  a  stone,  or  a 
bush,  and  into  this  she  pushes  dry  grass,  wisps  of  hay,  or 
leaves.  A  nest  of  this  kind  inclines  to  the  center,  and  the 
eggs  will  roll  into  it  and  not  out  of  it.  The  lowest  spot  in  a 
nest  made  on  the  ground  is  the  coldest,  and  also  the  most 
likely  to  be  moist.  As  the  eggs  accumulate,  the  hen  turns 
and  moves  them  each  day,  and  thus  those  on  the  outside  are 
worked  toward  the  center  of  the  nest.  When  making  nests 
for  hens,  their  natural  instincts  should  be  considered. 

Hoist  earth  is  the  natural  foundation  for  nests,  and  in 
making  them  an  inch  or  two  of  this  material  should  be  placed 
in  the  bottom  of  the  nest  box  and  a  depression  such  as  is 
made  by  the  hen  formed  in  it.  The  nesting  material  is  placed 
on  top  of  the  earth  and  a  rounded  nest  made.  While  the 
nest  is  being  made,  some  tobacco  dust  or  insect  powder 
should  be  dusted  over  the  earth  and  through  the  nesting 
material.  If  the  nest  is  not  modeled  to  suit  her  fancy,  the 
hen  will  turn  and  scratch  in  it  luitil  she  is  suited.  The  hen 
prefers  a  nest  that  is  round  and  hollowed  out  like  a  crock 
and  deep  enough  to  hide  her  from  view.  The  material  of 
which  nests  are  made  must  be  soft  and  elastic  to  prevent  the 
eggs  from  being  broken, 

20.  Caring  for  Nests. — In  order  that  eggs  may  be  present- 
able for  market,  it  is  necessary  that  the  nests  in  which  they 
are  laid  should  be  clean.  Fowls  must  not  be  permitted  to 
roost  on  the  edge  of  the  nest  box,  which  they  will  most 
persistently  try  to  do  if  the  nests  are  exposed. 

Nest  eggs  are  of  no  value;  they  are  frequently  broken,  and 
if  made  of  hard  material  the  eggs  that  roll  against  them  are 
broken.  Nest  eggs  are  often  responsible  for  the  formation 
of  the  egg-eating  habit  in  hens.  The  habit  begins  by  the 
eating  of  the  shell  and  contents  of  eggs  broken  in  the  nest. 
A  broken  egg  soils  not  only  the  nest  but  any  other  eggs  that 
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may  be  in  it.  All  of  these  tnisfortunes  may  come  from 
leaving  eggs  in  the  nest.  All  eggs  should  be  taken  from  the 
nests  at  least  once  or  twice  a  day. 


HA^AGEHENT  IN  WABM  WBATHBB 

21.  House  Cleaning. — As  has  been  stated,  poultry  houses 
and  their  equipment  must  be  cleaned  frequently  in  order  to 
maintain  sanitary  conditions.  In  addition  to  the  regular 
daily  or  weekly  cleaning  of  the  dropping-boards,  it  is  necessary 
that  the  whole  house  be  cleaned  thoroughly  in  the  spring 
and  in  the  fall.  To  do  this  work  thoroughly,  stiff  brushes 
and  brooms  are  useful.  All  dirt,  dust,  and  litter  should  be 
swept  from  the  floors,  dropping-boards,  roosts,  and  nest 
boxes;  and  the  side  walls  and  ceilings  should  be  swept  and 
dusted.  The  roosts,  dropping-boards,  and  nest  boxes  should  • 
then  be  sprayed  or  painted  with  crude  petroleum,  kerosene, 
or  liquid  lice  killer,  the  object  of  this  treatment  being  to  kill 
the  lice  that  may  be  left  in  the  house.  The  interior  of  the 
house  should  now  be  fumigated  with  carbolic  add  or  sulphur, 
or  both.  The  house  must  be  closed  as  tight  as  possible  while 
it  is  being  fumigated.  For  sulphur  fumigation,  candles  made 
of  sulphur  are  burned  inside  the  house.  A  good  method 
when  using  carbolic  acid  is  to  pour  a  quantity  of  the  pure 
liquid  on  a  brick  that  is  almost  red  hot.  The  white  fumes 
that  arise  will  go  into  every  part  of  the  house.  One  sulphur 
candle  or  2  teaspoonfuls  of  carbolic  acid  is  sufficient  for 
a  house  16  by  20  feet  in  size.  The  fowls  must  be  kept  outside 
for  at  least  3  hours  while  the  house  is  being  fumigated,  and 
before  they  go  in  again,  the  house  should  be  opened  and 
thoroughly  ventilated, 

22.  Lime  Wash. — A  deodorizer,  disinfectant,  and  purifier 
that  is  useful  is  lime  wash,  or  whitewash,  as  it  is  usually 
called.  But  as  a  destroyer  of  insect  vermin  the  wash  alone 
is  of  minor  importance.  If  carbolic  acid  is  mixed  into  the 
wash  its  value  as  an  insect  destroyer  is  increased.  The  wash 
may  be  made  by  slaking  a  half  bushel  of  lime  in  warm  water, 
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taking  care  to  keep  the  containing  vessel  closely  covered  to 
retain  the  heat  until  the  lime  is  thoroughly  slaked.  The 
milk-white  liquid  should  then  be  strained  through  a  fine 
sieve  or  through  cheese  cloth,  and  to  the  lime  water  should 
be  added  1  peck  of  salt  dissolved  in  warm  water,  3  pounds 
of  ground  rice  boiled  to  a  thin  paste,  J  poimd  of  Spanish 
whiting,  and  1  pound  of  glue  boiled  to  a  liquid.  The  mixture 
should  then  be  added  to  5  gallons  of  hot  water,  thoroughly 
stirred,  strained,  and  applied  while  hot  with  a  sprajf  pump. 
If  this  wash  is  used  cold,  it  may  be  necessary  to  dilute  it  with 
warm  water  before  it  can  be  applied  with  the  spray  pump. 
The  wash  may  also  be  applied  with  a  paint  or  whitewash 
brush.  One  ounce  of  carbolic  acid  mixed  with  each  6  quarts 
of  this  wash  increases  its  value  as  a  disinfectant  and  vermin 
destroyer,  and  the  addition  of  a  little  bluing  will  whiten  the 
wash.  Copperas  dissolved  in  water  and  mixed  into  the  wash 
turns  the  color  yellow  when  the  wash  is  dry;  the  shade  is 
regulated  by  the  quantity  of  copperas  used,  1  pound  of 
copperas  to  1  barrel  of  wash  giving  a  straw  color, 

23.  Open  Windows. — Window  openings  must  be  covered 
on  the  outside  with  wire  poultry  netting  the  meshes  of  which 
are  not  more  than  1  inch  in  diameter;  laiger  meshes  than 
this  admit  wild  birds  to  the  poultry  house.  The  windows 
are  of  course  kept  open  during  summer  weather,  but  other 
openings  are  usually  closed  in  order  to  permit  circulation 
without  drafts.  During  very  hot  and  sultry  weather,  all 
doors  and  windows  may,  however,  be  kept  open,  but  when 
weather  changes  occur  all  the  openings  but  the  windows 
must  be  closed.  Special  attention  should  be  given  to  the 
care  of  windows  during  the  fall.  During  this  season  the 
fowls  are  exposed  to  much  danger  because  the  weather  is 
liable  to  be  cold  and  damp  and  the  fowls  themselves  are 
molting. 

24.  Sun-Heated  Houses. — When  the  sun  casts  torrid  rays 
on  the  roofs  of  poultry  houses,  the  air  within  them  is  liable  to 
become,  almost  suffocatingly  hot  unless  it  is  released  through 
the  outlets  in  the  roois  or  close  to  them.     The   open   loft 
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above  the  hens,  or  open  fronts  and  ventilators  near  or  through 
the  roof,  if  present  may  be  depended  on  to  release  the  over- 
heated air,  but  in  houses  without  any  of  these  conveniences 
the  heat  may  become  sufficiently  intense  to  develop  ailments 
in  the  flock.  The  sufferings  of  the  fowls  from  heat  some- 
times cause  apoplexy,  especially  among  very  fat  hens.  To 
guard  against  excessive  heat,  a  ventilator  like  the  one  shown 
in  Fig.  1  may  be  built  near  the  roof.  For  a  house  12  feet 
long,  the  opening  in  the  ventilator  should  be  6  feet  long 
and  8  inches  wide.  The  door  a  swings  upwards  and  serves 
as  a  shelter  from  wind  or  rain ;  when  the  door  is  shut,  circu- 
lation of  air  through  the  opening  is  stopped.  The  inside  of 
the  opening  h  is  covered  with  1-inch  mesh  poultry  netting. 


During  the  winter  a  covering  of  muslin  may  be  tightly  drawn 
over  the  netting.  Air  will  of  course  pass  through  the  muslin 
when  the  ventilator  door  is  open. 


MANAGEMENT  IN  WINTER 

25.  The  care  of  poultry  houses  during  winter  would  be 
a  simple  proposition  were  it  not  for  the  sudden  weather 
changes  that  come  during  the  night  and  at  other  times  when 
they  are  least  expected.  These  changes  cannot  be  avoided 
or  controlled,  but  the  windows  and  ventilators  can  be  adjusted 
to  meet  the  changes  when  they  come.  If  the  fowls  go  from  a 
warm  roosting  place  into  cold,  damp  air,  the  sudden  change 
may  chill  their  bodies  and  cause  colds ;  if  sudden  temperature 
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changes  occur  during  the  night  and  the  fowls  become  chilled, 
the  same  evil  consequences  may  result.  To  avoid  these 
dangers,  the  curtains,  windows,  and  ventilators  must  be 
adjusted  to  meet  the  demands  of  the  occasion ;  if  changes  are 
needed  at  midnight,  they  should  be  made  at  that  time  and 
not  on  the  following  day.  Sudden  changes  from  a  high  to 
a  low  temperature  or  vice  versa  are  injurious  and  dangerous. 
Ill  health  of  fowls  due  to  temperature  changes  can  be  avoided 
by  prompt  adjustment  of  windows  and  ventilators. 

26.  Drafts. — Health  cannot  be  maintained  where  flocks 
of  poultry  are  exposed  to  strong  drafts.  Drafts  cannot  occur 
unless  there  are  openings  in  the  walls  or  in  the  roof  of  the 
house.  To  avoid  drafts,  all  openings  except  those  necessary 
for  the  ventilation  of  the  house  must  be  closed.  If  the  air 
comes  through  windows,  as  it  should,  a  draft  will  not  be 
created  unless  there  are  other  openings.  If  all  parts  of  the 
house  are  air-tight  except  the  windows  or  ventilators  and  if 
these  are  properly  regulated,  there  will  be  no  drafts  in  the 
house  even  during  the  coldest  weather. 

27.  The  number  of  eggs  obtained  during  cold  weather  is 
evidence  of  the  success  or  failure  in  the  management  of  the 
poultry  houses.  If  the  hens  are  in  good  condition  and  one 
hen  in  five  lays  daily  during  November  and  December  it  is 
evidence  that  the  houses  are  being  well  managed.  It  is  pos- 
sible, however,  by  the  practice  of  the  most  careful  manage- 
ment of  the  flock  of  hens  to  increase  this  yield  imtil  one  hen 
in  three  is  laying  daily.  If  the  combs  of  the  fowls  are  frosted, 
and  no  eggs  are  produced  during  the  winter  months,  it 
indicates  either  that  the  houses  are  unfit  for  winter  use  or 
that  the  management  of  them  is  much  at  fault.  To  avoid 
dampness  in  the  cold  house, during  winter  weather  requires 
good  ventilation,  and  this  means  that  the  combs  are  not 
frosted,  nor  the  fowls  chilled  on  the  roost.  If  the  ventilation 
is  right,  there  is  no  excess  of  moisture  in  the  air;  with  the  air 
dry  and  the  temperature  not  too  frigid,  the  combs  are  not  so 
apt  to  freeze  as  they  are  in  warmer  houses  with  excessive 
moisture.     When  prompt  attention  is  given  to  the  opening 
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and  closing  of  windows,  curtains,  and  ventilators  so  as  to 
adjust  inside  conditions  to  the  weather  changes,  the  house 
will  be  comfortable  even  during  the  coldest  weather. 

28.  Care  of  Large  Houses. — When  several  hundred  hens 
are  kept  in  flocks  of  twenty-five,  more  than  double  the  time 
is  necessary  to  care  for  them  than  for  the  same  number  when 
kept  in  flocks  of  fifty  or  more.  The  house  for  general  use, 
described  in  Poultry  Houses,  Part  1,  is  well  suited  to  the  care 
of  large  flocks.  Ninety  hens  can  be  comfortably  cared  for 
in  each  section  of  this  house,  and  when  the  hens  in  each 
section  become  accustomed  to  their  roosting  places  and  nest 
boxes,  if  it  is  thought  advisable  to  do  so,  the  doors  between 
two  sections  can  be  removed  and  the  two  flocks  permitted 
to  run  together,  thus  lessening  the  labor  of  the  attendant 
and  giving  each  hen  more  room  in  which  to  exercise.  If 
the  hens  are  confined  to  the  house  continuously  during  the 
winter,  as  they  must  be  in  localities  where  the  ground  is 
covered  with  snow  for  months,  the  extra  floor  space  thus 
obtained  for  exercise  is  beneficial  to  the  hens.  Such  a  house 
is  intended  for  housing  a  large  number  of  fowls  on  the  farm  in 
cold  localities,  and  is  well  suited  for  the  purpose,  furnishing,  as 
it  does,  ample  room,  extensive  capacity,  and  good  protection. 

29.  The  loft  overhead  should  be  kept  filled  throughout 
the  winter  with  straw  to  absorb  the  surplus  moisture  from 
below  and  to  protect  the  inside  of  the  house  from  the  cold 
that  comes  from  above.  The  loft  and  its  contents  need  very 
little  attention  except  that  when  the  sun  shines  the  loft 
should  occasionally  be  ventilated  by  opening  the  doors  in 
the  gable  of  the  house. 

30.  Artificial  Heating. — Artificial  heat  in  poultry  houses 
is  generally  more  injurious  than  beneficial  to  hens  that  are 
kept  for  egg  production.  Therefore,  heated  houses  are 
neither  practical  nor  profitable,  and  are  not  recommended 
for  hens  kept  for  the  production  of  eggs  for  market.  For 
these  reasons  it  is  important  to  distinguish  between  the  use 
of  the  stove  for  drying  the  air  in  the  hall  and  overhead  loft 
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between  two  houses  and  the  use  of  stoves  tor  wanning  the 
houses.  It  will  usually  be  much  better  not  to  use  stoves 
at  all  than  to  use  them  only  for  heating  the  houses. 

The  artificially  heated  house  is,  however,  sometimes 
recommended  to  the  fancier  that  grows  fowls  for  exhibition 
and  fits  them  for  the  show  room,  provided,  of  course,  that 
the  house  is  not  kept  overheated  and  is  ventilated  each  day. 
Heated  poultry  houses  may  be  used  in  winter  to  stimulate 
artificial  growth  or  egg  production  just  as  green  houses  are 
used  to  hasten  the  growth  of  plants.  Heated  poultry  houses 
are  also  used  for  winter  brooding. 

31.  House  With  Stove, — ^The  two  houses  described  in 
PottUry  Houses,  Part  1 ,  for  the  very  cold  climate  are  intended 
for  housing  laying  hens  during  the  very  coldest  weather. 
The  use  of  the  stove  in  these  houses  should  be  limited  to  the 
drying  of  the  air  in  the  halls  and  overhead;  if  the  rooms  are 
heated  more  than  enough  to  do  this  the  temperature  within 
the  pens  will  become  too  high.  The  stove  is  intended  merely 
as  an  aid  to  ventilation,  and  not  for  heating  the  house.  If 
the  temperature  in  the  pen  is  raised  unnaturally  during  cold 
weather,  the  combs  and  wattles  of  the  fowls  grow  and  become 
tender,  and  in  consequence  are  liable  to  be  frosted  during  an 
unusually  cold  spell.  On  the  contrary,  if  the  air  is  dried, 
but  not  warmed,  it  will  be  free  from  moisture  and  the  combs 
will  not  become  soft  and  tender.  To  be  successful  with 
houses  where  the  hens  must  be  kept  confined  continuously 
day  and  night  throughout  the  winter,  the  interior  temper- 
ature must  be  regulated  according  to  outside  conditions. 
If  it  is  extremely  cold,  the  house  should  be  closed,  with  no 
intake  ventilation,  and  the  outlet  ventilators  of  the  inside 
house  should  discharge  into  the  space  above  with  no  outlet 
to  the  outside.  During  very  cold  weather  the  temperature 
of  halls  and  loft  shoidd  never  exceed  32°  F. 

32.  Glass  Windows. — As  has  already  been  stated,  houses 
can  be  ventilated  through  glass  windows.  When  the  weather 
is  clear  and  cold,  the  top  sash  should  be  lowered  enough  to 
carry  out  any  excess  of  heat  caused  by  the  sun.     This  sash 
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should  be  closed  as  evening  approaches  and  the  lower  sash 
raised,  the  open  space  below  it  being  filled  with  a  board,  so 
that  air  will  come  into  the  house  through  the  space  between 
the  two  sashes.  If  the  sash  is  raised  2  inches  during  cold 
nights,  sufficient  fresh  air  will  be  supplied.  If  the  tempera- 
ture is  moderate,  the  sash  may  be  raised  from  4  to  6  inches. 
The  open  space  at  the  bottom  of  the  sash  should  always  be 
closed  at  night  with  a  board  or  cloth  curtain. 

33.  Cloth  Windows.— If  clean  and  free  from  dust  and 
dirt  or  obstructions  of  any  kind,  the  cloth  window  will  admit 
enough  air  into  the  house  to  keep  its  interior  free  from 
dampness,  and  at  the  same  time,  the  cloth  window  will  so 
modify  the  temperature  that  the  inside  of  the  house  will  be 
several  degrees  warmer  than  it  would .  be  without  such  a 
window.  When  the  cloth  window  is  supplemented  with  an 
enclosed  roost,  the  combs  of  the  hens  within  or  beneath  the 
enclosure  will  not  freeze  during  the  coldest  nights.  The 
claim  is  made  that  neither  colds,  roup,  nor  kindred  ailments 
will  attack  fowls  that  are  kept  in  the  open-front  or  the  cloth- 
front  house.  This  statement  cannot  be^  relied  on,  how- 
ever, for  hens  do  sometimes  contract  roup  while  roosting  in 
houses  with  cloth  windows.  Open-  and  cloth-front  houses  are 
very  cold  houses  durinf;  cold  weather,  and  if  drafts  blow  on  . 
fowls  within  these  houses  ailments  will  result  like  those  that 
come  in  houses  that  are  not  provided  with  cloth  fronts.  If 
the  curtains  in  the  front  or  over  the  roost  are  permitted  to 
gather  dust  and  close  the  mesh  in  the  cloth,  the  circulation 
of  air  will  be  stopped  and  not  only  will  the  purpose  for  which 
the  curtain  is  intended  be  defeated  but  their  presence  may 
prove  more  harmful  than  their  absence  would  have  been. 

The  temperature  of  a  house  with  cloth  windows,  during 
cold  weather,  may  be  controlled  by  the  opening  and  closing 
of  these  windows  as  weather  changes  re<|uire.  When  the 
weather  is  cold  and  stormy,  the  entire  front  of  the  house 
should  be  closed;  as  soon  as  the  weather  moderates,  or  is 
less  inclement,  the  front  should  be  partly  opened;  and  when 
the  weather  is  fine  and  mild  the  front  may  be  left  wide  open. 
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34.  Fencing  Uaterial. — The  material  most  commonly 
used  to  make  poultry  yards  is  woven-wire  poultry  netting, 
the  mesh  of  which  varies  from  J  inch  to  2i  inches.  Galvanized 
wire  that  is  coarser  in  mesh  and  heavier  than  the  ordinary 
poultry  netting  is  also  frequently  used.  Both  types  of  the 
wire  can  be  obtained  in  widths  ranging  from  1  foot  to  8  feet. 
Board,  picket,  lattice,  and  other  types  of  fences  are  occa- 
sionally used  for  poultry  yards,  but  the  use  of  these  materials 
is  by  no  means  as  general  as  that  of  the  galvanized -iron 
wire. 

35.  The  posts  for  the  poultry  yard  should  be  made  of 
cedar,  oak,  chestnut,  or  other  durable  wood,  or  of  iron  or 
reinforced  concrete.  If  the  fences  are  to  be  permanent  and 
wooden  posts  are  used,  the  lower  part  of  them,  from  a  few 
inches  above  the  ground  line  to  the  base  should  be  coated 
with  hot  asphalt  or  tar.  Extra  heavy  posts  must  be  used 
at  the  comers  and  ends  of  the  fence,  and  these  posts  should 
be  well  braced.  Round  iron  pipes,  either  bare  or  covered 
with  concrete,  are  often  used  for  posts  where  lumber  is  scarce. 
Iron  posts  are  also  used  for  ornamental  or  special  fences. 
Gal vani zed-iron  staples  are  commonly  used  to  fasten  the 
wire  to  the  fence  posts,  although  of  course  some  other  type 
of  fastener  is  required  where  iron  or  concrete  posts  are  used. 

36.  He^t  of  Fences.— Ordinarily,  a  fence  to  a  poultry 
yard  should  be  made  about  6  feet  high,  although  the  height 
depends  somewhat  on  the  kind  of  birds  kept.  A  fence 
4  feet  high  confines  Asiatic  fowls ;  one  C  feet  high  will  do  for 
Plymouth   Rocks,   Wyandottes,   and   other  fowls   of   equal 
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size;  but  for  Leghorns  and 
other  kinds  that  are  light  of 
wing,  the  fences  must  be  8 
feet  high.  In  making  these 
high  fences  it  is  usually  advi- 
sable to  have  the  lower  3  feet 
made  of  boards  and  the  upper 
part  of  poultry  netting  or 
slats. 

37.  Pennanent  Fences. 
To  have  a  permanent  fence, 

the  posts  should  be  set  deep 
into  the  ground  and  braced, 
as  shown  in  Fig.  2.  The 
comer  post  a  is  8  inches 
square,  is  set  4  feet  into  the 
ground,  and  is  braced  on  two 
„  sides  as  shown  at  e.  The 
d  end  post  b  is  also  8  inches 
in  diameter,  and  is  braced  on 
one  side.  The  other  posts  c 
are  6  inches  in  diameter  and 
are  set  8  feet  apart.  The 
boards  d  at  the  bottom  help 
to  keep  the  fence  posts  in 
line  and  the  netting  well 
stretched.  These  boards 
separate  the  flocks  from  one 
another  and  prevent  the 
males  from  fighting;  they 
are  also  beneficial  as  wind- 
breaks when  the  wind  blows 
cold. 

38.  Galvanize  d-w  ire 
fences  like  that  shown  in  Fig.  3 
are  often  used.  The  fence 
posts  are  set  and  braced  the 
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same  as  shown  in  Fig.  2,  except  that  the  distance  between  the 
posts  may  be  greater.  The  posts  c  shown  in  Fig.  3are6inches 
in  diameter  and  are  set  16  feet  apart.     The  fencing  is  drawn 


tight  with  a  fence  stretcher  and  is  fastened  to  the  posts 
with  galvanized  staples.  In  erecting  this  kind  of  fence,  the 
wire  should  first  be  tightly  fastened  to  the  end  posts  and  then 
to  the  intervening  ones.  This  style  of  fence  can  be  made 
more  substantial  than  can  the  fence  made  of  poultry  netting. 
To  take  the  place  of  baseboards,  close-mesh  netting  e  is 
stretched  along  the  base  of  the  frame ;  the  netting  shown  is 
2  feet  wide,  and  of  1-inch  mesh.  In  order  to  have  an  opening 
into  the  yards',  a  movable  section  m  can  be  made.     Movable 


sections  are  generally  placed  next  to  the  house  in  all  yards, 
as  shown  in  Pigs.  2  and  3.  This  section  tn  in  both  cases  is 
8  feet  wide  and  can  be  taken  away  to  allow  a  horse  and  plow 
to  go  into  the  yards  to  turn  and  to  freshen  the  soil. 
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39.  Picket  fences  can  be  made  as  shown  in  Fig.  4,  the 
pickets  a  being  nailed  to  the  frame  above  the  baseboard  d. 
The  baseboards  in  this  case  make  up  the  lower  3  feet  of  the 
fence  and  the  pickets  the  upper  3  feet.  A  lattice  fence  as 
shown  at  g  may  also  be  made  on  a  similar  frame.  Fences 
of  this  kind  are  often  desirable  and  can  frequently  be  used 
as  a  frame  for  climbing  vines  and  bushes. 


40.  Specially  Hade  Fences. — To  lessen  the  expense  of 
building  high  fences  the  top  part  may  be  built  as  shown  in 
Fig.  5.  The  bottom  2  feet  of  this  fence  is  made  of  boards; 
above  the  boards  is  4  feet  of  poultry  netting;  and  the  top 
2  feet  is  made  of  wire  fastened  to  the  posts  with  galvanized- 
iron  staples.  This  fence  is  lighter  in  weight  and  less  expen- 
ave  than  the  8-foot  fence  shown  in  Figs,  2  and  3.  To  protect 
the  poultry  from  wind  and  cold,  a  width  of  muslin  may  be 
placed  between  the  netting  and  the  posts.     The  muslin  may 
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be  removed  when  the  weather  is  warm,  and  rolled  up  and 
kept  ready  to  be  stretched  along  the  frame  as  winter  returns. 
Strands  of  wire  may  be  added  to  the  top  of  this  fence  in  a 
manner  similar  to  that  shown  in  Fig.  8. 

41.  A  fence  of  corrugated  iron  and  poultry  netting  like 
that  shown  in  Fig.  6  is  on  the  market.  Fences  of  this  type 
are  used  for  enclosing  yards  and  parks  where  poultry,  pheas- 
ants, or  game  are  kept.  The  entire  structure  is  of  iron,  and 
may  be  obtained  in  any  reasonable  height ;  the  one  shown  is 
9  feet  high.  This  fence  can  be  moved  with  little  trouble,  as 
it  is  only  necessary  to  separate  the  different  sections  from 
the  frame  and  draw  the  posts  from  the  ground.  This  fence 
is  an  expensive  one  and  for  this  reason  it  is  not  generally 
used.  A  stronger  fence  of  the  same  general  type  is  shown 
in  Fig.  12.  When  a  fence  of  this  kind  is  nicely  located,  it 
is  attractive  and  it  makes  a  safe  enclosure  for  fowls. 

42.  A  safety  fence  is  shown  in  the  illustration  of  the 
house  for  High  flyers  described  in  Poultry  Houses,  Part  2. 
It  is  a  stationary  fence  similar  in  construction  to  the 
movable  iron  fence  shown  in  Fig.  8.  When  fowls  cannot 
be  confined  within  a  yard  with  an  8-foot  fence,  a  cover  of 
wire  netting  can  be  put  over  the  entire  top  of  the  yard;  or  a 
strip  of  netting  2  feet  wide  can  be  placed  all  about  the  inside 
of  the  fence  in  the  same  position  as  the  wires  b  shown  at  the 
top  of  the  fence  in  Fig.  8. 

43.  Movable  Fences. — -A  few  fowls  may  be  confined  for' 
a  limited  time  by  the  use  of  a  movable  wire-netting  fence. 
To  make  this  fence,  posts  that  are  2  or  3  inches  square,  or 
round  posts  3  inches  in  diameter,  are  pointed  at  one  end 
and  driven  into  the  ground  along  the  line  of  the  proposed 
fence.  Poultry  netting  is  then  stretched  around  them  and 
fastened  to  them  with  galvanized  staples.  This  forms  a 
temporary  yard  for  a  pen  of  breeding  fowls,  or  for  a  hen 
and  brood,  or  for  a  number  of  growing  chicks.  The  posts 
are  readily  drawn  from  the  ground  and  the  fence  moved  to 
a  new  location  without  detaching  the  netting  from  the  posts. 
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44.  A  more  substantial  movable  fence  is  shown  in  Fig,  7. 
This  fence  is  built  in  sections,  as  shown  in  (a).  The  sections 
;an  be  used  to  form  a  complete  enclosure  or  to  close  the 


A 
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entrance  openings  a  shown  in  Fig.  10.  The  posts  p  are 
6  feet  high,  the  baseboard  ois  1  foot  wide,  and  the  wire  above 
the  baseboard  is  5  feet  wide.  If  desired,  the  baseboard  may- 
be made  2  feet  wide  and  the  wire  4  feet  wide.  By  building 
in  this  way  a  better  fence  is  made,  because  the  2-foot  base- 
hoard  separates  the  fowls  better  than  the  1-foot  board. 
The  cross-strip,  middle  upright,  and  braces  are  6  inches 
wide  and  1  inch  thick.  The  comer  posts  may  be  either 
2  in.X4  in.,  or  4  inches  square.  The  footboard  /  shown 
in   {b)   is   6  inches  wide,  4   feet    long,  and   1   inch   thick; 


the  braces  g  are  the  same  width  as  the  posts.  The  length 
of  the  sections  must  of  course  conform  to  the  space  they  are 
to  occupy,  or  they  may  be  made  in  regular  sections  of  12, 
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*  16  feet,  depending  on  the  length  of  boards  available, 
re  used  to  close  an  opening  in  a  fence, 
he  fence  posts  with  wire.  If  the  sec- 
rt  a  fence,  long  iron  pins  to  keep  the 
driven  into  the  ground  through  holes 
These  movable  fences  may  be  made 
y  are  braced  on  both  sides  with  pieces 
ids  of  the  braces  being  driven  in  the 
ends  fastened  to  the  posts. 

311  fence  is  shown  in  Fig.  8.  This 
1  ornamental  and  can  be  used  in 
the  most  exclusive  neighborhoods 
without  giving  offense.  It  is  a 
safety  fence  that  confines  fowls  that 
are  light  of  wing  and  also  may  serve 
as  a  treUis  for  climbing  vines.  The 
fence  is  made  wholly  of  iron.  The 
posts  a  extend  into  the  ground  as 
shown  in  the  illustration.  The 
entire  fence  is  built  in  sections  that 
may  be  quickly  moved  from  place  to 
place.  This  fence  may  be  used  as  a 
line  fence,  a  dividing  fence,  a  lattice 
fence,  or  as  a  fence  about  a  poultry 
yard.  The  only  objection  to  its 
isive  cost. 

ften  convenient  to  have  several  open- 
'  yards.  These  openings  should  be 
it  are  strongly  made  and  hung  securely 
e  gate  posts  should  be  strong  and,  to 
im  sagging,  the  posts  should  be  set 
J  the  ground.  Gates  of  wood  should 
to  keep  them  in  shape.  A  gate  made 
frame  of  wood  covered  with  wire  is 
:  gate  is  hung  to  the  fence  post  with 
tened  with  a  bolt  or  a  fastener  that 
ice  when  the  gate  is  properly  closed. 
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Iron  hooks  are  also  used  to  fasten  the  gates.  Gates  made 
of  galvanized  iron  and  wire  netting  to  match  the  fencing  , 
used,  can  be  purchased  with  it. 

47.  Windbreaks. — If  poultry  houses  can  be  placed  within 
the  shelter  of  trees  or  with  a  hillside  to  the  north,  the  best . 
natural  protection  from  wind  and  storms  will  be  secured. 
Where  winds  are  prevalent  and  there  is  no  natural  protec- 
tion, windbreaks  of  some  kind  should  be  made  or  grown. 
Windbreaks  may  be  made  by  growing  evergreen  or  Osage 
orange  trees  near  the  house  and  between  it  and  the  place 
from  which  the  prevailing  winds  come.  High,  strong,  and 
closely  built  fences  may  also  be  used  to  shield  poultry  from 
storms.  A  coinbination  windbreak  of  tight  fence  and  trees 
may  be  made  by  building  the  lower  4  feet  of  the  fence  with 
boards,  above  which  may  be  woven  wire,  and  by  planting 
some  rows  of  evergreen  trees  beyond  the  fence  in  the  direc- 
tion from  which  the  severe  winds  come. 


ABRANOBMENT  OF  TARDS 

48.     Purpose  and  Size  of  Yards. — Fowls  are  confined  in 

yards  to  prevent  them  from  trespassing  and  from  going 
where  they  may  do  harm  or  where  they  may  injure  them- 
selves. They  are  also  confined  when  an  effort  is  being  made 
to  secure  a  large  egg  yield  by  iptensive  methpds,  and  when 
several  varieties  of  fowls  are  kept  for  breeding  purposes,  in 
which  case  the  flocks  must  be  kept  separated  in  order  that 
each  breed  may  remain  pure. 

Yards  cannot  be  too  large  and  are  frequently  too  small. 
Less  than  100  square  feet  of  yard  room  per  head  is  not 
enough  to  secure  the  best  results  in  producing  eggs;  a  yard 
50  feet  wide  and  100  feet  long  will  be  sufficient  for  fifty 
hens,  provided  special  care  is  taken  to  keep  the  soil  in  a 
healthful  condition.  If  the  yard  is  100  feet  square,  the 
fifty  hens  will  do  much  better.  Two  and  one-half  acres 
will  answer  much  better  for  five  hundred  hens  in  one  flock 
than  the  same  space  divided  into  ten  yards  for  fifty  hens 
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each.  The  reason  for  this  is  that  when  the  five  hundred 
.  hens  are  confined  in  the  space  of  21  acres,  each  one  has 
the  free  range  of  the  entire  area,  and  when  the  space  is 
divided  into  10  yards,  each  fowl  is  confined  to  a  space  about 
equal  in  size  to  that  of  an  ordinary  town  lot. 

Close  confinement  causes  the  flock  to  become  discontented, 
and  overcrowding  the  yard  lessens  the  egg  yield.  If  either 
one  or  both  of  these  conditions  is  of  long  duration,  the 
health  and  vitality  of  the  fowls  is  undermined  and  destroyed. 
The  Asiatic  fowls  can  be  kept  in  health  and  vigor  in  much 
less  space  than  can  the  American  varieties,  while  Leghorns 
must  have  more  than  double  the  space  that  is  necessary  for 
the  other  kinds  of  fowls.  These  remarks  apply  to  the  keeping 
of  laying  hens  and  not  to  forcing  a  few  to  an  early  maturity 
for  the  market  on  a  space  so  limited  that  they  neither  pro- 
duce eggs  nor  maintain  vitaUty.  The  more  closely  hens  are 
confined,  the  greater  the  necessity  for  cleanliness,  care,  and 
proper  feeding. 

49.  Location  of  Yards. — Poultry  yards  located  within 
the  shelter  of  trees  or  to  the  leeward  of  them,  are  protected 
from  winds  during  all  kinds  of  weather.  When  such  natural 
protection  is  impossible,  yards  are  best  located  to  the  leeward 
of  the  poultry  houses  to  have  the  advantage  of  the  warmth 
of  the  sun  and  partial  shelter  from  the  winds  during  cold 
weather.  Good  drainage  within  the  yards  and  away  from 
the  house  also  adds  to  the  comfort  of  the  fowls  and  helps  to 
maintain  their  health. 

50.  Siape  of  Yards. — Yards  for  poultry  must  be  made 
to  conform  to  the  space  available  for  them.  As  before 
stated,  yards  that  are  square  are  less  expensive  to  fence 
than  long  narrow  yards  of  equal  size,  but  the  shape  of  the 
available  space  more  often  governs  the  shape  of  the  yard 
than  does  any  other  feature.  Square  yards  are  not  practical 
for  apartment  houses  in  which  the  pens  have  a  frontage  of 
from  12  to  16  feet.  Under  such  conditions,  the  yards  must 
necessarily  be  long  and  narrow  in  order  to  provide  enough 
space  for  the  fowls  kept  in  these  houses.     Much  may  be 
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saved,  however,  even  on  a  limited  space,  by  carefully  planning 
for  the  best  possible  distribution  of  the  space  available. 

51.  Long  Yards. — Where  poultry  is  yarded  on  a  limited 
space,  or  when  the  fowls  are  kept  in  separate  pens  for  egg 
production  and  for  breeding  purposes,  long,  narrow  yards 
are  most  frequently  used.  Yards  suitable  for  a  four-pen 
apartment  house  are  shown  in  Fig.  10.  The  yards  shown 
in  this  figure  are  12  feet  wide  and  50  feet  long;  but  they  can 
be  double  or  treble  this  length  if  the  space  permits  it.  In 
front  are  four  yards  b  equal  in  width  to  that  of  the  pens  e. 
The  gates  a  in  the  yards  are  made  of  movable  sections  like 
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the  other  parts  of  the  fence,  as  shown  in  Figs.  2,  3,  and  5, 
Similar  gates  that  are  large  enough  to  permit  the  passage 
of  a  horse  and  harrow  connect  yards  b  and  c.  The  fowls  go 
into  the  grass  plots  c,  through  the  gates  d;  each  pen  of  fowls 
can  run  for  1  hour  each  day  in  this  plot  without  injury  to  the 
grass.  In  periods  of  deficient  rainfall,  the  grass  plot  should 
be  watered  each  evening  to  keep  it  fresh  for  the  fowls.  A 
row  of  trees  to  furnish  shade  for  the  poultry  should  be  planted 
through  the  middle  of  the  grass  plots  as  shown  in  the  illus- 
tration. The  long  yards  b  should  be  cultivated  frequently 
with  a  harrow,  hoe,  spade,  or  rake  to  prevent  the  soil  from 
becoming  tainted  and  infected  with  disease  germs.  A  small 
gate  is  made  in  all  of  the  movable  sections  a  in  order  to  have 
a  convenient  entrance  to  each  yard. 
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52.  Divided  Yards. — When  a  few  fowls  are  confined  in 
connected  houses  with  yards,  the  yards  as  ordinarily  situated 
must  be  either  very  long  or  quite  small.  To  obviate  this 
defect  and  to  provide  an  open  run  in  which  green  foods  may 
be  grown,  the  yards  may  be  built  on  all  sides  of  the  house, 
as  shown  in  Fig.  11.  On  each  side  of  the  house  are  four 
small  yards  a,  b,  c,  and  d,  and  two  large  ones  g,  k,  i,  and  ;'; 
the  two  small  yards  a  are  for  the  use  of  the  fowls  in  pen  k,. 
For  2  weeks  the  fowls  in  this  pen  run  continuously  in 
the  south  yard  a;  and  during  these  2  weeks  they  are  per- 
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mitted  to  graze  for  1  hour  each  day  upon  the  grass  plot  g. 
During  the  next  2  weeks  they  run  in  the  small  yard  on 
the  north  side  of  the  house,  an'd  graze  in  the  grass  plot  i 
for  1  hour  each  day.  While  the  fowls  in  the  pens  ft, 
and  hj  are  running  in  the  southern  yards  those  in  pens  A, 
and  h^  are  running  in  the  north  yard.  When  one  pen  is 
shifted,  all  are  shifted,  so  that  each  lot  of  fowls  will  always 
have  a  comparatively  fresh  grass  plot.  Yards  e  and  /  are 
for  the  use  of  extra  males,  broody  hens,  or  for  mother  hens 
or  ducks. 


^d  by  Google 


f  4  ■  POULTRY-HOUSE  MANAGEMENT  29 

The  four  large  yards  have  a  thick-grown  sod  of  grass  and 
clover  and  the  eight  small  yards  should  be  sown  with  oats 
or  screenings.  After  a  small  yard  has  been  used  for 
2  weeks,  and  has  been  vacated,  it  is  dug  up  and  sown  with 
oats  or  screenings.  In  this  way  the  soil  is  freshened  and 
a  new  plant  growth  started  in  the  small  yards  every  2 
weeks.  Ehiring  hot  or  dry  weather  when  there  is  not  enough 
rainfall  the  grass  plots  and  the  yards  that  have  recently 
been  sown  should  be  thoroughly  moistened  each  evening  to 
insure  a  good  supply  of  green  food.  Yards  arranged  in  this 
way  furnish  plenty  of  natural  green  food  for  hens,  provided 
the  yards  are  cared  for  as  they  should  be  and  are  not  over- 
taxed with  hens. 

53.  Colony  Yards,— A  yard  40  feet  square  contains  1,600 
square  feet  and  requires  160  feet  of  fencing  to  enclose  it; 
a  yard  20  feet  wide  and  80  feet  long  contains  the  same  num- 
ber of  square  feet  and  takes  200  feet  of  fencing  to  enclose  it, 
40  feet  more  of  fencing  being  required  to  enclose  the  long 
narrow  yard  than  the  square  one.  For  this  reason,  if  for 
no  other,  the  square  yard  is  preferable.  Lai^e  square  yards 
should  be  used  for  colony  flocks,  and  the  poultry  house 
should  usually  be  placed  in  the  center  of  the  plot,  but  when 
many  colonies  are  confined  in  a  limited  space,  the  houses 
are  placed  on  the  outside  of  the  fencing  in  order  to  lessen 
the  time  and  labor  spent  in  caring  for  the  house  and  fowls. 
In  large  poultry  plants  the  colony  houses  are  placed  20  or 
30  feet  apart  on  several  acres  of  land,  and  all  of  the  houses 
are  enclosed  in  one  yard  with  a  single  line  of  fence  about 
the  field. 

54.  Protected  Yards.— It  is  often  desirable  to  enclose 
yards  with  a  substantial  iron  fence  to  protect  the  poultry 
from  foxes  and  other  animals.  A  fence  suitable  for  this 
purpose  is  shown  in  Fig.  12.  The  entire  fence  is  made  of 
iron,  the  posts  being  iron  pipes  and  the  frame  iron  rods.  The 
fence  is  8  feet  high  and  its  frame  is  covered  with  heavy  iron- 
"mie  screen  and  the  house  itself  is  of  corrugated  iron.  A 
strip  of  corrugated  iron  about  the  base  of  the  fence  protects 
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the  fowls  and  prevents  the  males  from  fighting  through 
the  fence.  An  enclosure  like  this  is  especially  adapted  for 
game  fowls.  Such  yards  are  suitable  for  the  lawns  and 
parks  of  rural  homes  where  they  can  be  situated  among  the 
trees  and  shrubs  and  away  from  the  dwelling.  Sections  of 
fence  like  that  shown  in  the  figure  are  made  by  fence  makers, 
on  order. 

55.  Breeding  Yards. — ^Properly  arranged  yards  for  breed- 
ing fowls  aid  in  the  handling  of  the  fowls  and  their  product. 
A  convenient  arrangement  for  breeding  houses  and  yards  is 
shown  in  Fig.  13.  The  entire  plot  is  100  feet  wide  and  200 
feet  long,  and  is  divided  into  smaller  plots  for  the  convenience 
of  caring  for  the  stock.  The  large  house  and  yards  a  all 
open  into  the  grass  plot  k;  the  pens  b  are  for  young  chicks; 
the  small  pens  c  for  extra  males,  and  the  pen  d  for  sur- 
plus females.  The  room  g  is  a  storage  place  for  grain  and 
utensils;  the  large  room  /  is  for  sitting  hens  and  their  nests. 
The  preparation  room  e  is  equipped  with  coops  in  which  the 
fowls  are  trained  for  exhibition.  The  extra,  or  surplus, 
males  and  the  young  cockerels  run  in  the  grass  plot  i;  the 
surplus  hens  and  the  young  pullets  have  the  freedom  of  the 
grass  plots  ;'  and  k.  All  grass  plots  connect  with  the  large 
grass  run  m.  Shrubs,  and  fruit  trees  such  as  peach,  plum, 
and  apple,  should  be  planted  in  ail  grass  runs.  Access  may 
be  had  to  all  houses  and  yards  from  the  gravel  walk  I;  and 
the  entire  plot  may  be  separated  from  the  dwelling  by  a 
lattice  fence. 

CAKE  OP  YARDS 

56.  Tainted  Soil. — Tainted  or  polluted  soil  is  detrimental 
to  the  health  of  fowls,  but  more  dangerous  even  than  this 
condition  is  the  use  of  wet  or  marshy  land  as  a  runway. 
Long  grass  that  gathers  and  holds  the  poultry  droppings 
and  prevents  the  poison  in  them  from  being  washed  down 
into  the  soil  is  also  a  source  of  disease.  For  this  reason  the 
grass  in  poultry  yards  and  runways  should  be  cut  and  raked 
frequently.     Soil  too  frequently  worked  over  by  the  hens  is 
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often  so  badly  tainted  that  it  spreads  liver  troubles  among 
the  fowls.  Fowls  kept  on  such  soil  soon  lose  their  activity 
and  become  afflicted  with  malaria.  Tainted  soil  that  is 
devoid  of  grass  should  be  covered  with  lime  and  be  left 
fallow  for  several  weeks  before  being  plowed  under;  after 
plowing  and  before  it  is  used  again  for  poultry,  at  least  one 
crop  should  be  grown  upon  the  ground.  Tainted  grass  lands 
should  be  mowed,  raked,  and,  if  needed,  lightly  harrowed, 
seeded  to  grass,  and  left  for  purification  by  Nature.  Lands 
maintaining  a  growth  of  grass  are  quickly  renewed  if  treated 
in  this  way.  Soil  without  grass  can  be  kept  healthful  in 
poultry  runs  for  many  years  by  frequently  turning  the  soil, 
thereby  freshening  the  soil  and  placing  the  filth  below  the 
surface,  where  it  is  absorbed  or  washed  away. 

57.  Siade. — Fruit  trees  may  be  planted  in  poultry  yards 
to  shade  the  fowls  from  the  sun.  Apple,  peach,  or  plum 
trees  are  the  kinds  most  frequently  used  for  this  purpose. 
The  fruit  that  falls  is  relished  by  the  fowls,  and  the  birds 
protect  the  trees  from  the  ravages  of  many  insect  pests. 
Yards  that  are  devoid  of  natural  shade  should  be  supplied 
with  artificial  shelter  of  some  kind  to  protect  the  fowls  from 
the  sun  during  hot  weather.  Climbing  vines,  such  as  morning 
glories  or  hop  plants,  grown  on  wire  netting,  strips  of  wood, 
or  branches  of  trees  laid  upon  the  top  of  the  fence  make  a 
natural  shade  that  is  acceptable  to  the  fowls.  Grape  vines 
planted  about  the  outside  of  the  poultry  yard  and  trained 
above  the  fence  top  on  frames  are  also  used  to  shade  poultry 
yards.  Temporary  shelters  may  be  made  by  stretching 
muslin  over  the  top  of  the  fence  close  to  the  front  of  the 
house,  thus  shading  the  ground  just  in  front  of  the  house 
and  the  interior  of  the  house. 

58.  Cleaning  of  Yards.— Small  yards  for  a  few  fowls  are 
kept  clean  if  the  surface  is  frequently  swept  with  a  rattan 
brush  or  broom.  After  this  surface  filth  has  been  removed, 
the  ground  is  thoroughly  dug  up  and  oats  or  screenings  are 
sowed  and  raked  in  and  the  ground  leveled.  The  fowls  will 
scratch  and  dig  in  the  ground  for  grain  and  by  so  doing, 
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y  good  condition  until  it  is  solid  under 
I  then  be  swept,  dug,  and  seeded  again, 
ictice  at  intervals,  the  soil  is  prevented 
ed.  Ground  within  large  enclosures  of 
)f  growth  must  be  frequently  plowed 
its  or  screenings  sowed  sparingly  and 
fowls  can  dig  and  hunt  for  the  grain, 
fuse  growth  of  grass  must  be  mowed 
jmes  tall  in  order  to  prevent  it  from 
f  the  grass  supply  is  failing,  the  ground 
:h  a  sharp-toothed  harrow  and  sown  to 
th  a  roller  or  a  heavy  brush  harrow. 
n  be  kept  out  of  the  yard  until  the  new 
sod. 
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PBINCIPLES  OP  FEEDING 


COMPOSITION  OP  FOOD 

1.  Food  is  any  substance  that  a  plant  or  an  animal  may 
take  into  its  body  and  use  there  for  building  up  wasted 
tissues  and  maintaining  natural  conditions.  Besides  water, 
which  is  present  in  all  foods,  the  different  compounds  of  which 
solid  animal  foods  are  composed  have  been  grouped  into  four 
classes:  carbohydrales,  fats,  protein,  and  ask.  It  should  be 
remembered  that  not  all  the  compounds  belonging  to  these 
classes,  which  are  also  known  as  food  elements,  or  principles, 
are  completely  digestible,  and  that  the  value  of  poultry  food 
is  determined  largely  by  the  amount  of  these  food  constitu- 
ents that  can  be  digested  by  the  fowls.  When  food  is 
digested  it  forms  blood,  which  circulates  throughout  the 
body  and  sustains  life.  By  means  of  the  blood  the  nutritious 
portions  of  the  food  are  assimilated,  or  incorporated  into  the 
body  of  the  fowl  for  the  purpose  of  nourishing  it  and  for 
renewing  wasted  tissues.  Eggs  are  composed  largely  of  the 
same  kind  of  materials  that  are  utilized  in  the  formation  of 
blood  and  flesh. 

The  bones,  muscles^  internal  organs  and  all  other  parts 
of  the  body  are  nourished  by  food.  From  the  water  that 
the  fowl  drinks,  together  with  that  contained  in  the  food 
it  eats,  is  made  up  more  than  50  per  cent,  of  its  live  weight; 
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the  fat  constitutes  20  per  cent.;  the  ash,  4  per  cent.;  and 
the  protein,  more  than  20  per  cent.  Nearly  all  of  the  grains 
commonly  fed  to  poultry  contain  more  carbohydrates  and 
fats  and  less  protoin  and  ash  than  the  fowls  require.  Both 
the  muscles  of  the  fowl's  body  and  the  material  constituting 
its  eggs  are  largely  made  up  of  protein,  and  since  this  element 
is  present  in  most  foods  in  relatively  small  quantities,  protein 
is  the  most  difficult  and  expensive  part  of  the  ration  to 
supply. 

2.  Water. — As  has  been  said,  all  foods  contain  water; 
dry  grains,  meals,  and  hays  contain  from  7  to  10  per  cent., 
and  grasses,  green  plants,  roots,  and  unripened  grains  con- 
tain from  60  to  70  per  cent,  of  this  vital  fluid.  The  flesh  of 
fowls  and  their  eggs  are  from  41  to  65  per  cent,  water,  1  dozen 
new-laid  eggs  containing  almost  a  pound  of  water.  From 
the  foregoing,  it  will  be  seen  that  plenty  of  water  is  one  of 
the  first  requisites*  for  successful  poultry  feeding.  The 
natural  food  of  poultry — seeds,  grass,  and  bugs — is  well 
supplied  with  water  and  the  other  food  principles  that  are 
required  to  sustain  life  and  to  make  the  fowl  capable  of 
producing  eggs. 

3.  Carbohydrates. — The  greater  portion  of  the  solid  part 
of  poultry  food  is  composed  of  carbohydrates,  or  nitrogen- 
free  extracts  as  they  are  sometimes  called.  Carbohydrates 
are  made  up  largely  of  starch,  sugar,  gums,  vegetable  acids, 
and  crude  fiber.  Carbohydrates  are  used  by  the  fowls  to 
supply  energy,  to  produce  animal  fats  and  oils  and  to  main- 
tain the  body  heat.  The  calory,  which  represents  the  amount 
of  heat  required  to  raise  a  kilogram  of  water  1°  C.,,  is  often 
used  in  expressing  the  heating  power  of  foods.  For  example, 
if  it  is  said  that  a  certain  quantity  of  food  has  a  heating 
value  of  6,000  calories,  it  is  meant  that  the  amount  of  food 
in  question  if  burned,  would  raise  6,000  kilograms  of  water 
1"  C,  provided,  of  course,  that  all  the  heat  developed  by  the 
combustion  of  the  food  was  utilized  for  the  purpose  of  heat- 
ing the  water. 
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Foods  that  contain  a  lai^e  proportion  of  crude  fiber  are 
spoken  of  as  roughage,  while  those  that  contain  little  crude 
fiber  and  that  are  nearly  all  digestible  are  known  as  concen- 
trates. Clover  hay  is  an  example  of  roughage,  while  com  meal 
is  a  concentrate.  Although  of  little  direct  value  as  a  food  for 
poultry  because  the  great  bulk  of  it  is  passed  off  as  waste, 
crude  fiber  is  of  vital  importance  to  the  fowl  in  assisting  it  to 
digest  the  concentrated  part  of  the  ration.  Little  of  the  crude 
fiber  of  wheat  and  its  by-products  is  digested,  and  yet  these 
materials  are  among  the  most  highly  favored  poultry  foods. 
The  importance  of  crude  fiber  in  a  food  lies  in  the  fact  that 
in  passing  through  the  digestive  organs  it  distends  them 
and  serves  as  an  irritant  that  stimulates  their  mechanical 
action  and  assists  them  in  digesting  their  contents. 

4.  Fats. — The  food  elements  known  as  fats,  or  oils,  differ 
.from  carbohydrates  in  being  able  to  produce  more  heat.  For 
this  purpose,  one  part  of  fat  is  equal  to  2J  parts  of  carbo- 
hydrates. For  this  reason,  when  estimating  the  heating  value 
of  foods,  it  is  customary  to  multiply  the  amount  of  fat  in  them 
by  2J  in  order  to  express  its  equivalent  in  carbohydrates. 
The  fat  of  foods  that  is  not  immediately  required  for  produ- 
cing energy  and  warmth  is  stored  in  the  body  for  future  use. 

5.  Protein. — That  portion  of  food  which  contains  nitrogen 
is  known  as  protein.  The  lean  meat  of  the  fowl  and  the  white 
of  the  egg  are  composed  largely  of  this  principle.  In  fact, 
every  portion  of  the  body  of  the  fowl  contains  some  protein, 
and  there  must  be  protein  in  the  food  eaten  by  the  fowl  in 
order  for  it  to  live.  Although  protein  can  take  the  place  of 
fat  and  thus  become  a  substitute  for  the  oil  contained  in 
food,  neither  carbohydrates  nor  fats  can  be  used  as  a  substi- 
tute for  protein.  As  a  source  of  heat  and  energy,  it  is  about 
equal  to  the  carbohydrates,  but  animal  heat  obtained  from 
protein  is  very  expensive.  Protein  is  much  more  costly 
than  the  carbohydrates  and  fats,  and  no  more  of  it  should  be 
fed  to  fowls  than  is  absolutely  necessary  to  renew  waste, 
make  new  growth,  and  furnish  the  needed  quantity  for  egg 
formation. 
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fi.  Ash. — That  part  of  food  which  would  be  left  if  the  food 
were  burned  is  called  ash,  or  mineral  matter,  and  it  contains 
calcium,  magnesium,  potassium,  sodium,  iron,  and  other 
elements.  When  assimilated  by  the  fowls,  ash  enters  largely 
into  the  composition  of  bones  and  the  shells  of  the  e^s.  • 
There  is  not  enough  ash  for  egg  and  bone  formation  in  the 
food  usually  fed  to  fowls,  and  for  this  reason  it  is  necessary 
to  supply  them  with  such  materials  as  clam  shells,  grit,  etc. 

7.  Nutritive  Ratio.  —  A  4-pound  fowl  needs  in  its  daily 
grain  ration  about  J  ounce  of  protein,  IJ  ounces  of  carbo- 
hydrates and  fat  combined,  besides  some  ash.  The  relation- 
ship between  the  amount  of  protein  and  the  amount  of 
carbohydrates  and  fat  present  in  a  food  or  ration  is  often 
expressed  numerically.  For  example,  a  ration  containing 
food  principles  in  the  quantities  mentioned  is  said  to  have 
a  nutritive  ratio  of  1  to  5';  that  is,  it  contains  5  times  as  much 
carbohydrates  and  fat  as  protein.  A  food  or  ration  is  said 
to  have  a  narrow  nutritive  ratio  when  the  proportion  of  pro- 
tein to  carbohydrates  and  fat  is  large,  and  a  ivide  nutritive 
ratio  when  the  reverse  is  true.'  A  4-pound  hen  should  have 
a  daily  ration  of  grain  that  contains  2  ounces  of  dry  matter, 
this  ration  being  made  up  of  .4  of  an  ounce  of  protein  and 
1.6  ounces  of  carbohydrates  and  fat  combined;  this  is  a 
l-to-4  ration,  and  as  it  contains  the  carbohydrates  and  fats 
in  the  correct  proportion,  it  is  known  as  a  balanced  ration. 
In  addition  to  the  material  contained  in  the  ration  mentioned, 
fowls  must  have  green  food,  water,  and  grit.  Some  rations 
contain  as  much  as  .5  ounce  of  protein  and  2.25  ounces  of 
carbohydrates  and  fat  combined.  Such  rations  have  a 
nutritive  ratio  of  about  1  to  4J. 
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DIGESTION  OF  FOOD 


BODY    OF    TUK    FOWL 


8.     The  amounts  of  water,  ash,  protein,  and  fat  present 

in   the  bodies  of  various  classes  of  poultry  are  shown  in 

Table  I,     From  this  table  it  is  seen  that  the  body  composi- 

TABLU  1 

COUPOSITION    OF    FOWL    AND    BGO 


Water 
Per  Cent. 

Ash 

Per  Cent. 

Protein 
Per  Cent. 

Fat 
Per  Cent. 

Hen 

Pullet 

55-8 
55-4 
41-6 
6S.7 

3-8 
34 
3.7 

21.6 

19.4 
11.4 

17.0 
18.0 
33-9 

8.9 

Fresh  egg 

tion  of  a  hen  is  about  the  same  as  that  of  a  pullet.     The 

analyses  of  different  specimens  in  each  class  differ  quite  as 

much  from  one  another  as  do  those  of  the  hen  and  pidlet 

TABLE  II 

COUPOSITION    OP    TYPICAL    POULTRY    FOODS 


Total  Carbohy- 

Pood 

Water 

Protein 

drates  Including 

Per  Cent. 

Per  pent. 

'  Per  Cent. 

Per  Cert.  Fat 

Com 

no 

1-5 

79 

76.4 

Oats 

II.O 

30 

9.2 

56.8 

Meat  scraps . 

10.7 

4.1 

66.2 

3I-I 

Green  clover 

71.0 

2.1 

2.9 

16.4 

given  in  the  table.  A  capon  or  a  fat  fowl  has  less  water  and 
protein  in  its  body  and  considerably  more  fat  than  a  laying 
hen  or  a  pullet.     The  body  of  a  fowl  consists  of  lean  meat, 
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fat,  bones,  feathers,  etc.,  and  the  food  consumed  by  it  must 
contain  all  the  materials  of  which  its  various  parts  are  made 
up,  or  the  fowl  will  lose  weight  and  die. 

Table  II  gives  the  analyses  of  some  typical  poultry  foods. 
The  bones  of  the  fowl  are  largely  made  up  from  the  ash  in 
the  food,  and  from  the  protein  is  obtained  the  lean  meat, 
while  the  carbohydrates  and  fat  furnish  the  animal  heat  and 
energy.  All  of  the  different  food  principles  are  necessary  for 
the  formation  of  the  egg  and  for  the  growing  of  the  chick. 
The  feathers  of  a  fowl  are  made  from  nitrogenous  foods  and 
mineral  matter. 

In  order  io  understand  properly  how  the  process  of  the 
digestion  of  food  and  the  building  up  of  the  hen's  body  goes 
on,  it  is  necessary  to  know  something  of  the  internal  anatomy 
of  the  fowl  and  how  it  digests  its  food. 

INTB&NAL  ORQANS  OF  POULTRY 

9.  The  process  of  digestion  in  poultry  differs  materially 
from  that  of  farm  animals  that  chew  their  food.  The  func- 
tions of  teeth  which  fowls  lack  are  performed  by  the  gizzard, 
which  grinds  their  food  into  pulp.  Fowls  also  secrete  less 
saliva  than  do  other  farm  animals.  The  greater  portion  of 
the  food  of  poultry  is  swallowed  whole  and  passes  in  that 
condition  to  the  crop,  where  it  absorbs  considerable  moisture 
before  it  is  passed  to  the  other  digestive  organs.  A  general 
view  of  the  internal  organs  of  the  hen  is  shown  in  Fig.  1. 
After  being  taken  up  by  the  mouth,  the  food  passes  through 
the  upper  portion  of  the  esophagus  a  into  the  crop  (>;  from 
the  crop  the  food  passes  through  the  lower  portion  of  the 
esophagus  into  the  gizzard  c,  and  from  there  through  the 
other  organs  of  the  digestive  system. 

10.  Crop. — In  fowls  and  other  granivorous,  or  grain- 
eating,  birds,  the  crop  is  relatively  larger  than  the  crop  of  birds 
like  ducks  and  geese  that  feed  largely  on  grass;  the  reason 
for  this  is  that  in  birds  of  the  former  class  the  crop  is  used 
as  a  storage  place  for  food,  while  in  those  of  the  latter  class 
the  esophagus  is  enlarged  (or  the  same  purpose.     The  crop 
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may  be  so  distended  by  irregular  feeding,  overfeeding,  or 
by  the  eating  of  indigestible  food  that  its  inner  lining  becomes 
irritated  and  so  swollen  as  to  close  completely  the  passage 
to  the  gizzard.  A  fowl  in  this  condition  is  said  to  be  crop- 
bound.  Within  the  crop  are  juices  that  moisten  the  food 
and  hasten  its  passage  into  the  gizzard. 

11.  Gizzard. — The  gizzard  c  may  be  looked  upon  as  a 
powerful  grinding  machine  in  which  the  whole  grain  and 

other  foods  of  poultry  are  ground,  oftentimes  finer  than  they 
would  be  ground  by  the  teeth  of  chewing  animals.  The  grind- 
ing is  accomplished  by  means  of  the  powerful  muscles  of  the 
gizzard,  which  keep  the  mixture  of  sand,  grit,  and  food  within 
it  constantly  in  motion.  After  being  used  for  some  time, 
the  grit  particles  become  rounded  and  unfit  for  further  use. 
They  are  then  passed  into  the  intestines  and  out  of  the  body 
as  waste.  From  the  foregoing  it  will  be  seen  that  a  plentiful 
supply  of  grit  is  necessary  for  the  welfare  of  the  fowl.  Not 
only  is  the  food  ground  in  the  gizzard,  but  it  is  also  acted 
on  by  digestive  juices  before  being  passed  into  the  intestines. 

12.  Intestme8.-^The  term  intestines  as  applied  to  fowls 
means  all  of  the  alimentary  canal  beyond  the  gizzard.  The 
intestines  of  the  fowl, '  although  different  in  many  respects 
from  those  of  other  animals,  present  a  somewhat  similar 
appearance  and  have  functions  nearly  identical  with  those 
of  the  other  domestic  animals.  In  fowls,  the  intestines  are 
made  up  of  the  duodenum,  and  the  rest  of  the  small  intes- 
tines d,  the  ctEca  e,  and  the  large  intestines  and  the  rectum  g. 
Inside  of  the  intestines  the  food  is  acted  on  by  various 
digestive  fluids,  and  digestible  nutrients  within  the  food  are 
taken  from  it  and  eventually  converted  into  blood.  The 
process  goes  on  as  follows:  The  inner  walls  of  the  intestines 
are  covered  with  minute  projections  known  as  villi,  which 
absorb  the  digested  material  from  the  contents  of  the  intes- 
tines. -Within  the  villi  are  two  kinds  of  small  tubes  or 
capillaries.  One  kind  connects  with  the  lymphatic,  or  waste- 
gathering,  system  of  the  body  and  conducts  material  that 
would  otherwise   be   wasted   to   a   large   tube   or  reservoir 
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situated  along  the  backbone.  The  contents  of  this  tube 
are  eventually  taken  up  by  the  blood.  The  other  kind  of 
tubes  belong  to  the  blood  circulatory  system;  they  absorb 
other  digested  material  and  carry  it  to  the  liver,  where  it 
is  purified  before  being  used  to  build  up  and  maintain  the 
body.  The  indigestible  portion  of  the  food  passes  into  the 
rectum  g  and  out  of  the  body  through  the  vent  h. 

13.  Liver. — The  liver  t  is  a  large,  two-lobed  organ  of 
peculiar  cellular  structure.  The  liver  has  two  offices,  one 
of  them  being  to  purify,  the  digested  material  brought  to  it 
by  the  capillaries,  and  the  other  to  secrete  the  bile,  an 
important  digestive  fluid.  The  importance  of  keeping  the 
liver  in  a  healthy  condition  can  be  realized  when  it  is  under- 
stood that  unless  this  organ  performs  its  functions  properly, 
the  blood,  and  consequently  the  entire  system,  will  speedily 
become  poisoned. 

14.  Gall  Bladder. — The  gall  bladder  k  serves  as  a  reservoir 
for  the  bile  secreted  by  the  liver,  to  which  it  is  closely  attached. 
The  bile  is  passed,  as  needed,  from  the  gall  bladder  to  the 
intestines,  where  its  special  office  is  to  break  up  the  vegetable 
fats  and  oils  and  convert  them  into  soluble  animal  fat, 
which  is  readily  made  a  part  of  the  fowl's  body. 

15.  Spleen. — The  spleen  s  is  located  near  the  liver  and 
is  an  organ  whose  use  is  not  definitely  known.  It  is  thought, 
however,  that  it  is  usefid  in  producing  certain  modifications 
in  the  blood. 

16.  Pancreas. — Situated  among  the  folds  of  the  small 
intestines  is  the  pancreas  /,  a  small  organ  of  insignificant 
appearance.  Although  of  small  size,  this  organ  is  of  vital 
importance,  for  in  it  is  secreted  the  pancreatic  juice.  The 
pancreatic  juice  flows  from  the  pancreas  into  the  intestines, 
where  it  acts  directly  on  the  starchy  portions  of  food,  and 
to  a  limited  extent  on  protein ;  it  also  aids  in  the  absorption 
of  fat.  The  juice  from  the  pancreas  unites  with  the  bile 
and  they  together  flow  over  the  foods  as  they  come  from  the 
gizzard. 
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17.  Heart  and  Lui^^.^ — The  heart  m  and  the  lungs  »  are 
vital  organs.  The  work  done  by  the  latter,  like  that  of  the 
liver,  consists  in  purifying  the  blood.  The  office  of  the  heart, 
as  is  well  known,  is  to  pump  the  blood  to  all  parts  of  the  body. 
The  heart,  lungs,  and  liver  may  be  considered  as  the  most- 
important  organs  of  the  body,  and  care  should  be  taken  to 
keep  them  in  good  working  order,  for  when  the  action  of  one 
of  these  organs  is  faulty,  the  effect  is  soon  apparent  on  the 
others.  The  air  is  supplied  to  the  lungs  through  the  wind- 
pipe w. 

18.  Kidneys. — The  kidneys  o  are  located  in  cavities  in 
the  pelvic  bone.  These  organs  act  on  the  blood  and  separate 
from  it  liquid  waste  material,  which  is  eventually  passed 
from  the  body  through  the  vent. 

19.  Ovaries  and  Oviduct — The  functions  of  the  ovaries  p 
and  the  oviduct  q  will  be  described  in  Natural  Incubation. 


CONDITIONS    THAT    INFLUENCE    DIGESTION 

20.  Palatability. — Food  that  is  relished  when  eaten  is  more 
readily  digested  than  unpalatable  food.  Although  unpalatable 
food  will  satisfy  the  demands  of  hunger,  food  agreeable  to  the 
taste  leads  to  better  digestion.  The  appetite  of  fowls  may 
readily  be  stimulated  by  giving  them  a  ration  that  is  attract- 
ive to  them  and  that  they  will  eat  with  a  relish.  So  impor- 
tant is  this  quality  of  palatability  in  a  ration  that  one  flock 
of  hens  may  be  kept  in  excellent  condition  and  health  as 
the  result  of  having  been  fed  a  mixture  of  palatable  grains, 
while  another  flock  fed  on  the  same  kind  of  food  will  be  badly 
out  of  condition  for  the  simple  reason  that  the  ration  was  so 
poorly  fed  as  to  be  unpalatable.  To  make  a  ration  attract- 
ive to  fowls,  several  kinds  of  grain  may  be  fed  together  or 
a  different  grain  may  be  fed  at  each  successive  meal.  Other- 
wise useful  grains  frequently  become  unattractive  to  fowls 
and  cause  indigestion  for  no  other  reason  than  that  the 
same  kind  of  grain  is  fed  for  too  long  a  time.  Although 
agreeable  taste  adds  nothing  to  the  intrinsic  value  of  a  food. 
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its  beneficial  effect  on  digestion  is  so  important  an  item  that 
it  should  be  given  serious  thought  in  the  feeding  of  poultiy. 

21.  Hanner  of  Feeding. — Overfeeding,  especially  with 
concentrated  foods,  interferes  seriously  with  good  digestion. 
In  fact,  any  food  that  will  distend  the  crop  and  overload 
the  digestive  organs  is  injurious.  Irregular  feeding  or  the 
exclusive  feeding  of  one  kind  of  food,  or  the  feeding  of  excess- 
ively nitrogenous,  starchy,  or  fatty  foods  are  the  causes  of 
many  troubles  in  the  digestive  organs.  All  of  these  troubles 
can  be  avoided  through  frequent  feeding  in  small  quantities, 
for  such  feeding  will  encourage  constant  digestion  and  pro- 
duce few  unnatural  demands  on  the  digestive  tract. 

22.  Preparatioii  of  Foods. — Many  foods  can  be  made  more 
completely  digestible  by  being  ground  into  meal  before  being 
fed.  The  by-products  obtained  in  the  manufacture  of  human 
food  are  often  of  value  as  poultry  food.  It  is  generally 
advisable  to  feed  these  finely  ground  preparations  in  the  dry 
state,  because  fowls  that  are  plentifully  fed  on  wet  mash 
suffer  from  liver  trouble;  and  if  an  exclusive  diet  of  wet 
mashes  is  long  followed,  the  life  of  the  fowl  is  in  danger. 
When  fed  dry,  these  finely  ground  preparations  do  not  dis- 
tend the  digestive  organs;  when  fed  moist,  they  pass  more 
quickly  through  the  system  and  disturb  the  organs  of  diges- 
tion. Foods  that  are  naturally  palatable  cannot  be  made 
more  so,  although  some  kinds  are  frequently  made  more 
digestible  either  by  cooking  or  by  grinding. 

23.  Selection  of  Foods. — Care  should  be  taken  to  select 
foods  that  contain  relatively  lai^e  amounts  of  digestible 
nutrients  and  little  waste  and  crude  fiber.  Care  should  also 
be  taken  to  select  a  palatable  ration  with  the  proper  nutritive 
ratio.  The  ration  should  also  contain  enough  of  the  various 
food  elements  and  sufficient  crude  fiber  for  good  digestion. 
Should  these  conditions  be  fulfilled,  the  demands  of  the 
body  of  the  fowl  will  be  fully  satisfied  without  crowding 
unnecessary  labor  on  the  digestive  organs. 
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USES    OF    THE    FOOD    PRINCIPLES 

24.  After  being  digested  and  absorbed  by  the  blood 
vessels,  the  different  food  principles  are  used  by  the  body 
for  various  purposes.  From  protein  are  formed  the  muscles, 
or  lean  meat,  and  this  principle  also  enters  largely  into  the 
composition  of  the  bones  and  feathers,  and,  most  important 
of  all,  the  egg.  Protein  can  be  more  completely  utilized 
than  the  other  food  elements  and  some  hens  seem  to  have 
the  power  to  utilize  practically  all  of  the  protein  contained 
in  the  food  they  eat.  As  has  been  said,  protein  will  take 
the  place  of  carbohydrates  and  fats  when  these  principles 
are  lacking.  This  thing  should  not,  however,  be  permitted 
to  take  place,  both  on  account  of  the  excessive  cost  of  energy 
furnished  by  protein  and  because  excessive  quantities  of 
protein  are  liable  to  injure  the  health  of  the  fowl. 

Carbohydrates  are  mainly  used,  as  has  been  noted,  to  keep 
up  the  body  temperature.  The  utilization  of  carbohydrates 
for  this  purpose  is  really  a  slow  form  of  burning,  which  is 
just  as  necessary  for  the  life  of  the  fowl  as  the  fire  beneath 
the  boiler  is  for  the  running  of  the  steam  engine.  Unless 
the  proper  body  temperature  is  maintained,  the  functions 
of  the  various  organs  will  be  interfered  with  and  death  will 
soon  take  place.  Carbohydrates  are  also  the  source  of  much 
of  the  energy  used  when  the  fowl  moves  itself  about  and 
performs  other  work. 

The  function  of  fats  is  similar  to  that  of  the  carbohydrates. 
Fats,  however,  are  a  more  concentrated  fuel,  a  pound  of  fat 
being  equal  to  about  2J  pounds  of  carbohydrates.  Fats  can 
also  be  stored  for  future  use  in  the  fowl's  body,  a  thing  that 
cannot  be  done  with  carbohydrates. 

These  various  food  principles  are  taken  by  the  blood  to 
the  parts  of  the  body  where  they  are  required.  The  heart 
and  lungs  are  necessary  for  the  performance  of  this  work. 
These  organs  are  closely  connected  with  the  Uver.  The 
office  of  the  heart,  as  is  well  known,  is  to  pump  the  blood  to 
every  part  of  the  body ;  that  of  the  lungs  is  to  purify  the  blood 
by  exposing  it  to  the  action  of  the  fresh  air.     The  lungs  are 
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very  important  organs  and  are  susceptible  to  many  kinds  of 
disease.  The  importance  of  keeping  them  healthy  can  be 
realized  when  it  is  known  that  life  is  in  danger  when  con- 
stant purification  of  the  blood  is  prevented.  After  being 
purified  by  the  lungs,  the  blood  passes  to  the  heart  and  from 
there  is  forced  into  the  arteries,  which  extend  into  every 
part  of  the  body.  The  blood  carries  with  it  the  material 
needed  to  build  up  the  different  parts  of  the  body,  and  also 
takes  from  those  parts  much  worn-out  material. 


POULTRY  FOODS 


SEEDS  AND  THEIR  BY-PRODUCTS 


IMPORTANCE    OF    QUALITY 

25.  Foods  the  quality  of  which  is  unquestiona.bly  good 
are  the  most  economical  for  poultry.  Shriveled,  immature, 
or  imperfect  grains  do  not  contain  the  full  amounts  of 
digestible  nutrients,  and  these  grains  are  liable  to  be  deficient 
in  that  most  desirable  and  expensive  food  principle,  protein. 
In  order  to  realize  the  best  results  none  except  good,  plump, 
mature  grains  should  be  used.  The  same  principle  applies 
in  selecting  the  by-products  of  grains — only  the  best  should 
be  chosen. 

The  relative  value  of  poultry  foods  can  best  be  estimated 
when  the  food  value  of  each  is  well  understood.  It  will 
usually  prove  more  profitable  to  buy  the  foods  rich  in  protfein 
than  those  that  are  lacking  in  this  valuable  principle. 


WHEAT 

26.  Whole  Wheat. — A  grain  of  wheat  is  made  up  of  an 
outer  shell,  an  inner  lining,  and  a  food  center,  its  structure 
in  a  general  way  resembling  that  of  an  egg.  The  shell  of 
the  wheat  kernel  is  composed  largely  of  crude  fiber ;  the  central 
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portion  contains  some  protein,  but  consists  mainly  of  starch. 
The  protein,  or  gluten,  of  the  wheat  is  the  most  valuable 
part  of  it,  and  no  other  grain  will  fill  the  place  of  wheat  as 
a  food  for  the  production  of  lean  meat  and  eggs  by  fowls. 
Wheat  is  rich  in  both  protein  and  the  fat-forming  principles, 
but  it  is  a  better  food  for  making  blood,  flesh,  and  feathers 
than  for  fattening  purposes;  hence,  it  is  a  better  food  for 
egg-producing  hens  than  for  those  intended  for  the  market. 
Whenever  possible,  wheat  should  be  one  of  the  several  grains 
used  in  making  up  a  ration  for  fowls.  Although  the  best 
whole  grain  for  hens,  it  does  not  form  a  perfect  ration  when 
fed  alone. 

Second  grades  of  wheat  can  be  purchased  at  a  lower 
price  than'  the  higher  grades.  If  they  are  sound  and 
have  good  feeding  qualities,  these  second-grade  wheats  can 
be  used  to  advantage;  but  if  they  are  shriveled  or  blighted, 
they  have  little  value.  Burned,  wet,  musty,  or  otherwise 
damaged  grains  are  not  fit  for  feeding  poultry. 

Table  III  shows  the  digestibility  of  the  various  food 
principles  found  in  wheat  of  good  quality.  Although  about 
20  per  cent,  of  its  dry  matter  is  indigestible,  wheat,  on 
account  of  its  palatability,  is  the  best  possible  whole-grain 
food  for  fowls. 

TABIiE  III 

DIOE8T1BLB    MATTER    IN    WHEAT 


Parts  of  Wheat 

Per  Cent. 
Digestible 

81.86 
77-.  > 

39.67 

Parts  of  Wheat 

Per  Cent. 
Digestible 

Organic  matter  . . 

Crude  fiber 

Carbohydrates  .  .  . 

None 
86.59 

Fat 

27.  Wheat  Screenings.— The  value  of  wheat  screenings 
as  a  food  depends  on  the  amount  of  weed  seeds  and  other 
materials  that  are  mixed  with  the  wheat  of  inferior  quality. 
Good  wheat  screenings  have  a  food  value  equal  to  that  of 
oats,  while  screenings  of  poor  quality  have  a  food  value 
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that  may  be  less  than  that  of  oat  hulls  or  straw.  Although 
fowls  will  eat  a  large  portion  of  the  weed  seeds  in  screenings, 
many  of  them  have  no  food  value;  consequently,  the  matter 
of  selecting  and  feeding  only  the  better  grades  of  screenings 
is  one  of  importance.  If  wheat  screenings  of  the  poorest 
quality  are  the  food  of  fowls  for  any  considerable  time,  they 
will  dwindle  in  size  and  may  even  starve  to  death.  Wheat 
screenings  as  a  food  for  poultry  should  be  used  in  connection 
with  an  animal  food  and  com. 

28.  Wheat  Bran. — The  amount  of  gluten  contained  in 
wheat  bran,  which  is  a  by-product  in  the  manufacture  of  flour, 
determines  its  value  as  an  egg-producing  food.  If  the  bran 
has  the  appearance  of  being  kiln-dried,  it  probably  contains 
so  little  digestible  material  that  it  is  worthless  as  a  food  for 
hens.  As  dry  bran  free  from  gluten  is  practically  all  crude 
fiber,  it  is  valuable  only  as  a  bulky  substance  for  distending 
the  intestines  so  that  concentrated  foods  may  be  digested. 

29.  Middlings  and  Shorts. — The  names  middlings  and 
shorts  are  indefinite  terms  for  by-products  derived  in  the 
manufacture  of  flour.  Wheat  middlings  are  made  from  the 
membrane  that  lies  between  the  outer  shell  and  the  starchy 
interior  of  the  wheat  kernel;  they  contain  some  gluten,  a  sub- 
stance composed  largely  of  protein.  Shorts  as  usually  sold 
are  made  up  of  small,  or  ground,  bran  and  wheat  sweepings. 
Although  wheat  middlings  are  made  up  mainly  of  the  fine 
bran  that  comes  next  to  the  starch  in  the  wheat  grain,  they 
also  contain  gluten  and  some  flour,  and  when  finely  ground 
are  used  to  mix  with  flour  for  making  coarse  bread.  Thirds, 
or  fine  shorts,  are  middlings  of  good  quality.  Middlings,  as  a 
rule,  contain  less  crude  fiber  and  more  gluten  than  does  bran. 
Because  of  the  gluten  they  contain,  they  adhere  to  other 
meals  when  mixed  as  mush ;  middlings  are  worth  more  than 
bran  and  are  much  used  in  making  dry-mash  rations. 

30.  Floor. — When  it  can  be  cheaply  obtained,  the  lower 
grade  of  dark- flour  is  sometimes  used  for  feeding  poultry. 
This  flour  is  rich  in  protein  and  other  food  principles,  and 
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can  be  mixed  with  middlings  and  com  meal.  The  resulting 
mixture  may  then  be  baked  like  bread  and  fed  to  young  or 
growing  chicks.  A  small  portion  of  this  flour  mixed  with 
mash  forms  a  crumbly  mass. 


31.  Whole  Oats. — In  weight  and  in  other  indications  ol 
value  whole  oats  vary  greatly ;  hence,  it  is  exceedingly  difficult 
to  determine  their  value  by  their  appearance.  Some  oats  are 
two-fifths  husks,  which  are  of  no  value  as  food.  The  weight 
of  oats  varies  from  25  to  50  pounds  per  bushel.  Light  oats 
are  unfit  food  for  fowls,  while  heavy  oats  with  full,  plump 
kernels  are  one  of  the  very  best.  Good  oats  rank  next  to 
wheat  as  a  poultry  food,  the  one  objection  to  them  being 
the  hulls,  or  husks,  which  are  indigestible.  Light-weight 
oats  swell  and  clog  in  the  crop  and  much  energy  is  expended 
by  the  fowl  in  digesting  them.  Hulled  oats  are  preferable 
for  all  feeding  purposes,  at  least  as  far  as  poultry  is  concerned. 
If  these  oats  are  not  obtainable,  heavy-weight  clipped  oats 
should  be  used.  Both  whole  and  ground  oats  of  the  best 
quality  are  excellent  foods  for  poultry,  but  little  good  is 
accomplished  by  the  use  of  poor  oats. 

32.  Oatmeal  and  Hulled  Oats. — In  the  manufacture  of 
both  oatmeal  and  hulled  oats,  which  have  the  same  nutritive 
ratio,  the  hulls  are  removed;  consequently,  the  food  value  of 
both  oatmeal  and  hulled  oats  is  greater  than  that  of  whole 
oats.  Oats  thus  prepared  are  extensively  used  in  making 
rations  for  young  or  growing  chicks.  Whole  oats  have  a 
nutritive  ratio  of  1  to  6;  hulled  oats  and  oatmeal,  1  to  4. 
From  this  it  will  be  seen  that  the  prepared  oats  are  better 
than  whole  oats  as  food  for  young  chicks  and  laying  hens. 
In  fact,  they  are  among  the  very  best  of  the  single-grain 
rations  for  fowls  or  chicks. 

33.  Oat  Hulls.— The  use  of  oat  bulls  as  a  poultry  food 
should  be  discouraged.  Apart  from  their  value  as  manure, 
which  is  small,  they  are  worth  no  more  than  sawdust.     Ground 
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oat  hulls  are  liberally  used  as  an  adulterant  to  lessen  the  cost 
of  other  foods  and  the  presence  of  much  of  this  adulterant 
may  so  reduce  the  value  of  the  food  as  to  make  it  useless 
to  the  fowls. 


34.  Whole  Com. — The  structure  of  the  com  kernel  is 
similar  in  a  general  way  to  that  of  the  wheat  grain.  Com 
is  the  grain  that  is  ordinarily  the  most  attractive  to  poultry. 
If  a  mixture  of  grains  containing  some  com  is  cast  on  the 
ground,  the  fowls  will  eat  the  com  before  they  eat  any  of 
the  other  grains.  The  color,  shape,  and  food  value  seeift  to 
be  the  qualities  of  the  grain  that  attract  the  fowls.  A  prefer- 
ence by  the  fowls  for  any  special  grain,  however,  is  an 
acquired  habit;  fowls  that  have  grown  to  maturity  without 
having  seen  com  do  not  have  this  preference  until  they  have 
become  accustomed  to  it.  Some  com  is  almost  a  necessity  for 
successful  poultry  feeding,  while  an  all-corn  ration  is  injurious 
because  it  is  too  fattening.  Com  alone,  however,  will  not 
fatten  a  fowl  in  the  best  way,  nor  will  it  produce  a  good 
yield  of  eggs.  As  shown  in  the  tables,  com  is  rich  in  carbo- 
hydrates and  fats;  it  provides  heat  for  the  body,  and  oil  and 
fat  for  the  feathers,  for  the  yolk  of  the  egg,  and  for  flesh. 
Com  contains  too  little  protein  and  ash  for  successful  egg 
production,  and  it  must  be  combined  with  other  grains  to 
produce  the  best  results.  A  balanced  ration  can  be  formed 
by  the  use  of  com  and  some  other  grains  and  meat. 

35.  Com  Bran. — The  outside  of  the  grain,  or  the  shell, 
from  which  com  bran  is  made,  is  removed  from  com  when 
it  is  made  into  food  products  for  human  beings.  This  shell 
is  hard  and  dry  and  has  almost  no  food  value,  being  composed 
almost  entirely  of  indigestible  fiber  and  a  little  ash.  Cora 
bran  should  be  omitted  from  poultry  rations. 

36.  Gluten  Heals  and  Feeds. — In  making  com  starch,  the 
different  parts  of  the  com  grain — hull,  germ,  gluten,  and 
starch— are  separated  from  one  another.  The  starch  is,  of 
course,  kept  by   itself,  but  the  other  products  are  either 
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mixed  together  or  sold  separately.  The  gluten  is  sometimes 
sold  as  gluten  meal,  and  is  a  very  important  food  for  dairy 
cows.  Good  gluten  meal  that  does  not  contain  corn  hulls, 
germs,  or  other  waste  products  may  also  be  used  as  a  part 
of  the  meal  ration  for  poultry.  Gluten  meal  is  a  concen- 
trated food,  rich  in  protein,  nearly  all  of  which  is  digestible. 
Not  more  than  10  per  cent,  of  a  ration  should  consist  of  this 
meal.  The  germ  of  the  com  is  rarely  sold  separate  from  the 
other  by-products.  Like  gluten  meal,  it  should  be  fed 
sparingly  to  fowls.  Gluten  feed,  which  is  much  more  com- 
monly sold  than  either  gluten  meal  or  the  com  germs,  is 
made  by  grinding  the  germs,  hulls,  and  gluten  together. 
Gluten  feed,  although  not  so  rich  in  protein  as  either  the  gluten 
meal  or  com  germs,  should  not  be  fed  too  liberally  to  poultry. 

37.  Hominy  Chop. — Hominy  is  made  from  the  hard  or 
flinty  part  of  com.  The  hulls,  com  germs,  and  some  gluten 
left  after  the  hominy  is  made,  are  ground  into  coarse  meal 
and  sold  as  hominy  chop,  which,  if  of  good  quality,  is  fully 
equal  in  value  to  com  meal  as  a  poultry  food.  Like  the  value 
of  all  grain  by-products,  the  value  of  hominy  chop  depends  on 
its  quality,  and  it  should  not  contain  too  much  crude  fiber. 

38.  Com  Cobs. — The  coarse  meal  made  from  com  cobs 
cannot  be  prepared  in  any  way  that  fits  it  for  food.  It  has 
about  the  same  chemical  composition  that  straw  does,  and 
as  food  for  poultry  both  com  cobs  and  straw  are  valueless. 


MISCELLANEOUS    GRAINS    AND    SEEDS 

39.  Kaffir  Com. — Both  Kaffir  com,  or  dori,  and  broom 
com  belong  to  the  sorghum  family  of  plants.  The  fact  that 
Kaffir  com  is  used  largely  as  food  by  people  of  Africa  and 
in  other  countries  is  evidence  of  its  nutritive  value,  Kaffir 
com  being,  in  this  respect,  about  equal  to  barley  or  buck- 
wheat. Kaffir-corn  grains  are  very  hard;  tests  made  by  feed- 
ing old,  very  dry  grains  to  fowls  show  that  many  of  them 
passed  through  the  fowls  without  being  broken  up.  The 
same  grains  resisted  for  a  time  an  effort  to  soften  them  by 
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boiling.  When  broken  into  bits,  however,  the  small  pieces 
could  be  eaten  and  digested  by  young  chicks.  In  some 
localities  where  bugs  and  worms  are  plentiful,  the  entire 
grain  ration  for  the  summer  months  is  Kaffir  com,  a  plentiful 
supply  of  insect  food  with  this  kind  of  grain  making  a  nearly 
balanced  ration,  Kaffir  com  can  be  used  with  safety  in  the 
ration  for  full-grown  fowls,  and  if  broken  into  small  pieces, 
for  chicks  as  well. 

40.  ^room  Com. — The  seed  of  broom  com  as  a  food  for 
poultry  is  about  equal  in  value  to  sunflower  seed.     Broom 

com  should  be  fed  sparingly;  a  ration  containing  more  than 
10  per  cent,  of  this  grain  cannot  be  fed  with  safety  to  the 
fowls.  In  order  to  avoid  fermentation  and  mildew,  the  heads 
of  the  grain  shou'ld  be  spread  out  and  kept  in  a  dry  location. 
Ptomaine  poisoning  is  liable  to  be  produced  by  the  eating 
of  moldy  grain  or  seed  of  any  kind. 

41.  Hye.^The  use  of  rye  as  a  food  for  poultry  should  be 
avoided;  the  fowls  do  not  relish  it  and  bad  results  may  come 
from  its  use. 

42.  Barley. — The  grains  of  barley,  if  plump  and  of  good 
quality,  contain  almost  as  much  protein  as  oats,  more  than 
com,  and  more  of  the  carbohydrates  than  oats  but  not  so 
much  as  com.  Good  barley  is  about  15  per  cent,  hulls; 
poor  barley  may  have  a  much  larger  per  cent,  of  hulls  and 
the  grains  themselves  may  be  so  shriveled  as  to  be  valuless  as 
food.  Good  barley  meal  is  useful  for  forming  a  portion  of 
a  meal  ration  for  fattening  fowls.  It  is  one  of  the  best  meals 
for  this  purpose;  but  the  ordinary  barley  meals  are  apt  to 
be  made  of  a  mixture  of  barley  and  waste  products,  which 
tend  to  deprive  the  meal  of  its  feeding  value. 

43.  Buckwheat. — Fowls  have  to  acquire  a  taste  for  buck- 
wheat; they  are  not  naturally  fond  of  it.  and  as  the  hull, 
which  forms  a  large  percentage  of  this  grain,  is  indigestible, 
it  should  never  be  used  as  a  single-grain  ration.  Buckwheat 
whitens  the  flesh  and  improves  its  flavor  when  fed  liberally 
to  fowls.      The  yolks  of  eggs  from  hens  fed  freely  on  buck- 
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wheat  are  light  in  color.  Although  a  small  portion  of  buck- 
wheat may  be  used  as  a  part  of  an  all-grain  ration,  it  is  not 
classed  as  a  desirable  grain  for  fowls. 

44.  Buckwheat  Middlings. — The  hulls  of  buckwheat  have 
no  feeding  value,  but  in  some  localities  they  are  used  as 
litter  in  buildings  and  brooders.  Buckwheat  middlings  are 
superior  to  wheat  bran,  and  wheat  middlings  as  a  food  for 
fowls,  and  this  fact  brings  into  the  market  buckwheat  bran, 
which  is  largely  broken  hulls  mixed  with  buckwheat  middlings. 
Although  the  floury  middlings  of  buckwheat  are  fit  for  poultry 
food,  the  bran  of  this  grain  is  useless  for  this  purpose. 

45.  Peas. — Although  fowls  relish  pea  vines,  they  must 
acquire  a  taste  for  the  peas  themselves,  which  are  very  good 
food.  The  field  pea,  or  Canada  pea,  as  it  is  sometimes  called, 
is  largely  used  as  food  for  pigeons,  and  on  the  whole  is  prob- 
ably the  best  pea  for  other  kinds  of  poultry.  Low-priced, 
broken  peas,  if  cooked,  can  at  times  be  used  to  advantage. 
When  they  have  been  thoroughly  softened  by  boiling,  wheat 
bran  is  added  to  them  to  make  a  crumbly  mass;  a  little 
fiour  put  with  the  bran  will  help  to  make  the  mass  stick 
together.  A  mixture  prepared  in  this  way  is  greedily 
devoured  by  hens,  and  is  an  excellent  egg-producing  ration. 
Pea  meal  is  a  concentrated  food  that  should  be  sparingly 
used.  Peas  or  pea  meal  added  to  a  fattening  ration  improve 
the  quality  of  the  lean  meat. 

46.  Beans. — As  a  food  for  poultry,  beans  are  more  nutri- 
tious than  peas.  Bean  vines  are  not  so  well  liked  as  the 
pea  vines,  nor  will  the  fowls  eat  beans  as  long  as  they  have 
other  food  before  them.  Soybeans  contain  much  protein 
and  ash ;  because  of  this  fact  they  are  valuable  food  for  fowls. 
Beans  should  be  boiled  to  a  soft  mush  and  mixed  with  com 
meal  and  bran;  this  preparation  makes  an  egg-producing 
ration.  If  sufficient  com  meal  is  added,  a  fat-forming  ration 
that  will  produce  a  good  quality  of  table  meat  is  made. 
Fowls  are  naturally  attracted  to  a  mixture  of  this  kind. 
Like  other  cooked  foods,  boiled  beans  may  be  fed  to  fowls 
while  wami,  but  never  while  hot. 
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47t  Rice. — Sicfl  is  a  fat-forming  food  that  is  little  used 
tor  poultry.  Small  or  broken  rice,  however,  may  be  used 
in  chick  feed  to  advantage.  Boiled  rice  is  a  good  food  for 
Bantams  because  it  produces  so  little  bone  and  size ;  it  satisfies 
hunger  but  does  not  produce  growth  to  any  extent.  It  is 
an  expensive  food  for  fowls. 

48.  IKillet. — The  seed  of  the  foxtail  millet  is  a  rich  grain 
that  should  not  be  fed  liberally  to  poultry.  When  thrown 
into  litter,  the  small,  bright-colored  seeds  attract  the  fowls. 
A  ration  made  up  entirely  of  millet  will  destroy  young  chicks 
and  injure  old  fowls.  This  seed  is  used  to  a  limited  extent 
in  chick  feeds,  and  also  in  scratching  foods  for  hens.  Millet 
is  a  fattening  food  and  when  hard,  dry  millet  seed  is  liberally 
fed,  it  may  clog  the  intestines  or  pass  through  them  undigested. 

49.  Sorghum  Seed. — The  food  value  of  the  seed  from 
sugar-producing  sorghum  is  about  equal  to  that  of  the  seed 
of  broom  com,  but  soi^hum  seed  is  more  fattening  than  the 
broom-com  seed,  and  contains  a  little  less  protein  than  that 
seed.  Sorghum  plants  that  make  good  green  food  for  fowls 
may  be  grown  from  sorghum  seed  sown  broadcast  or  drilled 
into  the  ground. 

50.  Sunflower  Seed. — Sunflower  seed  has  a  nutritive  ratio 
of  1  to  7,  about  the  same  as  wheat;  but  the  digestibility  of 
sunflower  seed  has  not  yet  been  accurately  determined. 
It  is  likely  that  the  larger  portion  of  sunflower  seeds  are 
indigestible.  The  kernels  have  a  pleasant  flavor  and  contain 
considerable  fat,  but  when  dry  and  shriveled  their  food 
value  is  small.  Fresh,  plump  sunflower  seeds  can  be  used  to 
advantage  by  sparingly  feeding  them  to  fowls  in  molt ;  if  these 
seeds  are  liberally  fed,  the  digestive  oi^ans  of  the  birds  soon 
become  clogged  with  indigestible  fiber. 

51.  Flaxseed. — Of  all  the  grains  and  seeds  fed  to  poultry, 
flaxseed  is  the  richest  in  oil  and  protein.  Its  use  is  seldom 
necessary,  because  equal  benefit  can  be  derived  by  using  by- 
products of  seeds  that  are  much  less  expensive.     Flaxseed  is 
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a  laxative,  but  contains  so  much  gluten  that  it  may  clog  the 
passageways  of  the  digestive  organs. 

52.  Linseed  Heal.— There  are  two  kinds  of  linseed  meal 

— old  process  and  new  process.  The  latter  meal  contains 
less  protein  and  is  more  fattening  than  the  former.  There 
is  very  little  old-process  meal  made  at  the  present  time. 
Linseed  meal  contains  the  feather-forming  elements  to  a 
large  extent  and  is  valuable  during  molt;  it  can  be  cautiously 
fed  at  all  times.  Fowls  do  not  favor  it  as  a  food ;  it  is  laxative, 
concentrated,  and  pontains  so  much  gluten  that  it  will  clog 
up  the  crop  if  used  too  liberally.  The  quantity  of  linseed 
meal  used  should  not  exceed  5  per  cent,  of  the  entire  ration. 

53.  Cottonseed  Meal.— Even  when  fed  sparingly,  cotton- 
se.ed  meal  is  not  relished  by  the  fowls.  Neither  cottonseed 
nor  any  of  its  products  should  ever  be  fed  to  fowls,  as  these 
foods  act  as  irritants  to  the  digestive  organs,  and  if  fed 
liberally  cause  death. 

54.  Peanut  Meal. — Meal  made  from  peanuts  after  the  oil 
has  been  extracted  is  a  good  food  for  poultry.  It  is  a  pala- 
table food  and  can  be  used  in  small  amounts  with  other 
fattening  meals.  An  ounce  and  a  half  of-  peanut  meal  has 
about  the  same  food  value  as  1  ounce  of  the  best  meat  scrap. 
There  is  so  little  of  this  meal  that  it  cannot  often  be  used 
profitably  as  food  for  poultry. 

55.  Hemp  Seed. — Hemp  seed  contains  more  fat  and  less 
fiber  than  sunflower  seed;  for  this  reason,  hemp  seed  is  more 
easily  digested  and  gives  better  results  than  sunflower  seed 
does.  Hemp  seed,  which  is  a  stimulating,  fat-forming  food, 
should  be  fed  in  small  quantities  and  only  to  fowls  that  are 
slow  to  molt.  A  small  quantity  of  this  seed  can  also  be  fed 
to  exhibition  fowls  during  the  cold  weather  to  improve  the 
gloss  on  their  plumage, 

56.  Canary  Seed. — The  best  known  balanced  ration  for 
cage  birds  is  canary  seed;  young  chicks  also  enjoy  a  little  of 
this  seed,  on  which  they  will  thrive  when  they  do  not  do 
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well  on  other  grains.  All  waste  canary  seed  should  be  fed 
to  the  chicks,  but  this  feed  is  too  costly  to  use  except  in  an 
emergency  or  to  save  the  waste  from  cage  birds. 

57.  Rape  Seed. — The  German  rape  seed,  or  bird-seed  rape, 
is  a  better  food  than  millet  seed  for  young  chicks.  It  is  a  fat- 
tening food,  rich  in  protein,  and  is  dark  or  chestnut  brown  in 
color.  Rape-seed  grains  are  smaller  than  millet  seeds.  For 
ailing  or  weakly  chicks,  the  rape  seed  should  be  boiled  for 
5  minutes,  turned  into  a  fine,  funnel-shaped  sieve,  and  left 
to  drain  over  night.  A  small  portion  of  this  food  should  be 
given  in  the  morning  and  evening.  Only  the  true  German 
rape  seed  is  fit  for  this  use. 


VEGETABLES 

58.  Mangels. — Of  all  the  vegetables  and  roots  that  are 
fed  to  poultry  as  substitutes  for  green  foods,  mangels  are 
the  best;  they  are  fine-flavored,  sweet,  and  nutritious,  and 
impart  these  qualities  to  the  meat  and  eggs  of  the  fowls. 
No  objectionable  flavors  are  introduced  into  either  the  flesh 
or  the  eggs  as  a  result  of  feeding  mangels  liberally.  Mangels 
are  rank  growers,  keep  well  throughout  the  winter  if  pro- 
tected from  frost,  are  easily  fed,  and  are  freely  eaten  by  the 
fowls. 

59.  Beets. — There  are  many  kinds  of  beets,  all  of  which 
are  eaten  freely  by  poultry.  If  too  many  raw  beets  are  fed, 
however,  the  bowels  of  the  fowls  may  become  so  loose  that 
diarrhea  will  result,  especially  if  the  use  of  beets  is  long 
continued.  Raw  beets  should  be  sparingly  fed,  but  if  they 
are  cooked  they  make  a  valuable  addition  to  a  ration. 

60.  Turnips. — As  a  poultry  food,  turnips  are  not  so  desir-  < 
able  as  beets.  If  turnips  are  fed  raw,  they  taint  the  flavor 
of  the  eggs  and  do  not  improve  the  meat  of  market  poultry. 
The  rutabaga  is  the  best  variety  of  turnip  for  poultry,  but 
even  this  turnip  will  taint  the  eggs  if  fed  to  any  extent. 
Turnips,  parsnips,  and  carrots,  when  boiled  to  a  pulp  and 
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mixed  with  the  mash  feeds,  make  good  rations  for  all  idnds 
of  poultry.  A  very  little  salt  should  be  put  in  the  water 
in  which  the  vegetables  are  boiled.  Too  much  salt  will  kill 
poultry;  fowls  require  much  less  salt  than  men. 

61.  Potatoes. — If  they  are  plentiful  and  cheap,  potatoes 
may  be  used  as  poultry  food ;  5  pounds  of  potatoes  are  about 
equal  in  feeding  value  to  1  pound  of  com  meal.  Potatoes 
fed  to  laying  hens  should  be  thoroughly  boiled,  drained,  and 
mixed  with  wheat  bran,  middlings,  and  ground  oats;  the 
same  mixture  will  do  for  growing  chicks,  but  if  it  is  to  be 
used  for  fattening  purposes  some  com  meal  should  be  added 
to  this  ration.  Meal  that  is  made  from  small  potatoes  can 
be  used  as  a  fattening  food ;  this  meal  contains  all  the  solid 
food  of  the  potato  and  only  a  small  per  cent,  of  the  original 
moisture.  The  meal  is  an  easily  digested  food,  and  it  is 
used  where  potatoes  are  more  plentiful  than  grain.  Raw 
potatoes  are  not  fit  food  for  poultry. 

62.  Onions. — Although  onions  are  wholesome  food  for 
all  kinds  of  fowls,  their  flavor  is  imparted  to  the  eggs  and 
meat  of  the  fowls  that  eat  them;  for  this  reason  onions  should 
not  be  used  when  their  flavor  will  prove  objectionable. 
Turnips,  onions,  and  potatoes  may  be  boiled  together  and 
used  in  mash  food  for  all  kinds  of  poultry  without  harm, 
provided  none  of  the  mixture  is  fed  for  2  weeks  before  killing 
the  fowls  for  market  or  selling  their  eggs  for  food.  All  of 
these  vegetables  can  be  safely  used  for  hens  when  their  e^s 
are  to  be  used  for  hatching  and  not  for  food. 

63.  Cabbage. — Although  not  the  best  thing  for  them, 
cabbage  is  a  favorite  food  of  fowls  and  is  often  quite  liberally 
fed.     Cabbages  are  laxative,  especially  when  they  have  been 

•frozen.  They  also  .impart  an  odor  to  eggs  that  detracts 
from  their  quality.  If  cabbages  are  permitted  to  freeze  and 
are  carelessly  fed  they  may  reduce  the  egg  yield  materially, 
and  may  also  cause  so  much  looseness  of  the  bowels  of  the 
fowls  that  their  health  will  be  injured.  Kale  and  Swiss 
chard  can  be  used  in  the  same  way  that  cabbages  are. 
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OREEN  FOODS 

64.  Green,  or  growing,  plants  are  valuable  as  food  for 
poultry  on  account  of  the  natural  juices  they  contain.  The 
tender  blades  of  grass  and  other  forage  plants  impart  new 
life  to  fowls  that  feed  on  them  in  the  spring.  There  is  a 
principle  in  this  kind  of  food  that  cannot  be  described  as 
other  than  Nature's  life  giver  or  cure  for  the  debilitated 
condition  resulting  from  winter  privations  and  confinement 
of  the  fowls.  Hens  that  fail  to  produce  an  egg  during  winter 
months,  brighten  up  in  color  of  eye,  face,  and  comb  and  begin 
to  lay  with  the  return  of  spring  and  a  natural  supply  of 
green  food.  Geese  will  gather  their  entire  living,  produce  eggs, 
and  rear  their  young  on  the  range,  provided  there  are  suffi- 
cient growing  plants  and  an  abundance  of  water.  The  eggs 
and  the  meat  of  all  kinds  of  poultry  are  more  palatable  after 
the  use  of  green  food  in  the  spring  than  they  are  during  the 
winter  period.  Not  only  are  the  eggs  more  palatable  but 
they  are  also  more  fertile,  and  the  chicks  hatched  from  them 
are  more  vigorous.  Chicks  can  be  grown  and  fowls  sus- 
tained without  green  food,  but  the  difference  between  those 
that  have  it  in  abundance  and  those  that  do  not  is  so  marked 
that  all  question  of  its  value  is  removed.  It  is  not  always 
possible  to  provide  poultry  with  green  food,  but  good  results 
may  be  obtained  by  substituting  clover  hay  or  other  dried 
forage  for  the  green  portion  of  the  ration.  This  practice  is 
necessary  where  the  fowls  cannot  range  extensively  and 
whenever  there  is  no  available  green  food  owing  to  climatic 
or  other  conditions. 

The  green  food  consumed  by  fowls  or  chicks  should  not 
be  considered  as  a  regular  portion  of  the  nutritive  ration, 
but  rather  as  a  supplement  to  the  grain  and  animal  food. 
Some  green  food  should  be  fed  every  day,  for  if  it  is  irregu- 
larly fed  the  fowls  may  gorge  themselves  on  it.  The  yield 
of  eggs  is  thereby  lessened  and  looseness  of  the  bowels  fre- 
quently follows.  Fowls  will  not  eat  too  much  green  food  if 
the  daily  supply  equals  their  needs.  If  green  food  is  not 
always  before  them  it  should  follow  their  morning  ration. 
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Green  food  is  at  its  best  when  gathered  by  the  fowls  from 
the  field  where  it  grows.  No  other  way  of  feeding  equals  that 
of  grazing  from  the  fields.  If  this  method  is  not  practicable, 
the  green  food  should  be  cut  into  pieces  similar  in  size  to  those 
picked  from  the  plants  by  the  fowls.  Another  way  of  feeding 
green  food  is  to  tie  tightly  the  long  grass,  clover,  or  other 
plants  into  bundles  and  suspend  them  so  the  fowls  can  pick 
at  them.  By  proceeding  this  way  the  fowls  will  obtain  their 
green  food  in  a  natural  manner  and  all  danger  of  the  tainting 
of  the  food  by  the  soil  will  be  removed.  The  usual  method 
of  throwing  the  forage  loose  on  the  ground  is  wasteful,  as  the 
greater  portion  is  lost  by  being  scattered  about  and  by  being 
withered  into  uselessness. 

65.  Vegetable  Tops. — Poultry  relish  the  tops  of  vegetables 
as  green  food.  Trimmings  from  vegetables  and  the  waste 
from  fruit,  cabbage,  and  roots,  cut  into  small  pieces,  boiled 
to  a  pulp,  and  mixed  into  a  mash  of  meal,  make  an  excellent 
food  for  all  kinds  of  fowls,  both  old  and  young.  Clippings 
of  grass  from  the  lawn  are  also  good  food  for  poultry  that  is 
confined  in  yards;  or,  if  dried  and  stored,  these  clippings 
will  be  good  for  winter  use.  Either  fresh  or  dry,  they  are 
valuable  as  litter  for  the  floor  of  the  brooder  or  brooder 
house. 

66.  Grass. — Nearly  everywhere  grass  of  many  kinds 
grows  naturally  or  is  cultivated  for  feeding,  grazing,  and  hay 
making,  and  none  of  the  green  foods  is  better  for  poultry. 
Where  grass  is  naturally  abundant,  a  supply  of  green  food  is 
always  at  hand  during  the  growing  season.  But  green  food 
for  winter  use  must  be  grown  and  stored,  and  in  some  places 
the  supply  for  the  entire  year  must  be  grown. 

67.  Fodder  Com. — Com  that  is  sown  broadcast  or  drilled 
in  rows  produces  tender,  green  stalks  called  fodder  com, 
which  is  relished  by  fowls  that  are  confined;  it  is  not  pre- 
ferred by  fowls  having  their  freedom,  nor  should  it  be  fed 
after  it  has  passed  beyond  a  succulent  or  juicy  condition. 
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68.  Alfatfa  and  Clover. — The  tender  leaves  of  all  the 
clovers  and  of  alfalfa  are  in  much  demand  by  fowls.  They 
probably  prefer  alfalfa,  or  lucerne,  as  it  is  also  called,  to  clover. 
After  it  has  become  well  established,  alfalfa  will  continue  to 
grow  for  many  years  and  will  produce  heavier  yields  of 
green  forage  and  hay  than  any  of  the  clovers.  To  raise 
alfalfa  successfully,  the  soil  must  be  adapted  to  the  needs  of 
the  plant,  and  in  many  localities  clovers  can  be  raised  more 
easily  than  alfalfa. 

69.  Green  Crops  for  Winter  Feeding. — Turnips,  beets,  or 
other  crops  to  furnish  green  food  for  the  winter  may  often 
be  grown  in  the  rows  of  com.  The  seeds  for  these  plants 
should  be  sown  at  the  last  cultivation  of  the  com.  All 
products  that  are  suitable  for  poultry  are  also  proper  food 
for  dairy  animals.  Fields  are  sown  with  rye  for  the  hens 
to  graze  over,  or  the  growth  is  cut  for  feed  during  the  winter 
and  early  spring.  A  mixture  of  oats,  peas,  rape,  and  clover 
makes  a  good  forage  crop  for  fowls.  In  planting  the  crop, 
a  thin  seeding  of  oats  and  peas  are  first  harrowed  into  the 
ground  and  the  clover  and  rape  are  then  sown;  3  bushels 
of  oats  and  2  bushels  of  peas  is  a  fair  proportion,  and  1  quart 
of  German  rape  seed  with  6  quarts  of  clover  seed  is  used  for 
seeding  over  the  oats  and  peas.  Clover  of  all  kinds,  Canada 
peas,  cowpeas,  oats,  sorghum,  millet,  and  rape  are  all  grown 
and  cut  for  poultry  feed  while  short  and  succulent.  All 
these  products  that  are  suitable  for  poultry  are  proper  foods 
for  dairy  animals  and  are  used  for  both  cattle  and  poultry. 
Lettuce,  kale,  Swiss  chard,  beets,  potatoes,  and  cabbage  can 
be  planted  in  the  garden  or  along  the  fence  line  of  the 
fields  and  the  surplus  leaves  and  tops  fed  to  old  and  young 
fowls  of  all  kinds. 

70.  During  winter  months,  clover  hay  can  be  used  as  a 
substitute  for  green  food.  Hay  made  from  red  clover  is 
most  frequently  used  for  this  purpose,  although  hay  made 
from  any  of  the  clover  plants  is  good  winter  food  for  fowls. 
It  may  be  used  as  litter  on  the  floor,  from  which  the  fowls 
will  help  themselves,  or  the  hay  may  be  cut  into  small  pieces 
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TABLE  IV 

COMPOSITION    AND    NUTRITIVE     RATIO    OF    OBBBN    FOODS 


Dry 
Matter 
Percent. 


Alfalfa 

Alfilerilla 

Barley 

Red  clover 

Crimson  clover 

Com 

Cowpeas 

Blue  grass  .... 
Himgarian  grass 
Orchard  grass. 

Oats 

Rye 

Rape..  ..'..... 

Red  top 

Soybeans 

Timothy 

Kaffir  com .... 

Lettuce 

Artichokes .... 

Beets 

Beet  leaves 

Cabbage 

Carrots 

Mangels 

Parsnips 

Potatoes 

P'ompkins 

Rutabagas .... 
Sweet  potatoes 

Turnips 

Apples 

Onions 


39.3 
»9-3 
20.7 
16.4 
349 
18.9 


34.7 
28.5 
384 


Digestible  Nutrients 


Carbo- 
hydrates 

Percent. 


17.8 
15-6 
159 
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and  placed  in  a  box  for  the  fowls  to  work  over.  They  eat 
all  the  leaves  of  clover  hay.  Bright,  clean,  early  cut  hay  is 
preferable  to  a  dark  hay  made  from  cured  plants.  Ground 
clover  and  clover  meal  may  also  be  used  as  food  for  poultry. 

71.  Hay  made  from  alfalfa  is  extensively  used  for  poultry, 
and  it  may,  like  clover,  be  cut  into  pieces  or  ground  into  a 
fine  meal  before  feeding.  All  forms  of  alfalfa  are  freely  eaten 
both  by  old  and  young  fowls,  and  alfalfa  is  not  equaled  by 
any  other  hay  as  a  substitute  for  green  food  for  fowls. 
Meadow  hay  may  be  ground  and  mixed  with- alfalfa  meal, 
but  alfalfa  is  best  fed  without  mixture  or  adulteration. 

72.  Analyses  of  Green  Foods.— Table  IV  shows  the 
analyses  of  the  more  common  green  foods  suitable  for 
poultry.  A  careful  study  of  this  table  shows  a  great  variation 
in  nutritive  ratios  of  the  various  green  foods.  Alfalfa, 
which  has  a  very  narrow  ratio,  contains  less  nutrition  than 
red  clover,  which  has  less  protein  but  more  fattening  material. 
The  value  of  timothy  grass  as  a  poultry  food  is  not  equal 
to  that  of  blue  grass,  nor  is  any  kind  of  com  forage  as  good 
as  barley,  rye,  oats,  or  rape.  The  green  vines  of  peas  and 
beans  are  nearly  equal  in  value  to  com,  but  they  are 
not  so  well  liked  by  the  fowls.  All  the  roots  except  sweet 
potatoes,  white  potatoes,  and  carrots  are  nutritious  foods; 
when  cooked,  these  vegetables  are  good  for  mixing  with  bran 
and  middlings  as  a  mash.  Of  all  the  roots,  white  mangels 
are  the  best  for  feeding  raw  to  poultry;  they  are  delicate  in 
flavor,  sweet  to  the  taste,  and  are  relished  by  the  fowls  and 
can  be  grown  in  any  locality  where  roots  will  thrive.  When 
the  mangels  are  harvested,  the  tops  should  be  left  evenly 
scattered  over  the  field  to  preserve  the  fertility  of  the  soil, 
for  they  contain  more  plant  food  than  do  the  roots. 
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ANIUAIi  FOOJDS 


HEAT    AND    MEAT    PRODUCTS 

73.  Insects  and  worms  form  an  important  part  of  the 
food  of  wild  birds  and  of  our  domestic  fowls  whenever  they 
are  permitted  to  range.  Marked  success  in  producing  eggs 
and  in  growing  poultry  for  the  market  cannot  be  obtained 
without  the  use  of  some  animal  food. 

74.  I<ean  Meat — Meat  is  an  acceptable  substitute  for 
insects  and  worms.  Lean  meat  is  especially  useful  in  the 
feeding  of  laying  hens,  for  by  using  this  food  much  protein 
may  be  added  to  the  ration  without  increasing  its  bulk  or 
using  concentrated  foods  that  impair  digestion.  The  car- 
casses of  horses  and  cows  are  composed  mainly  of  lean  meat 
and  can  be  used  as  poultry  food, 

75.  Meat  Scraps. — There  are  two  kinds  of  meat  scraps, 
fat  and  lean.  The  latter  kind  contains  twice  as  much  pro- 
tein as  carbohydrates,  while  the  former  contains  more  fat 
than  protein  and  very  little  ash.  The  best  lean-meat  scraps 
should  be  selected  for  laying  heps;  the  more  protein  and 
the  less  fat  the  scraps  contain,  the  better  they  are  for  the 
hens.  Only  good  meat  scraps  should  be  used.  To  test  their 
palatability,  some  of  them  should  be  put  into  a  cup  and 
boiling  water  should  then  be  poured  over  them.  If  the  odor 
that  comes  from  the  cup  is  not  objectionable,  the  scraps  are 
good  for  poultry  food;  if  the  odor  is  putrid,  the  scraps  are 
valueless  as  food,  and  if  fed  to  laying  hens  the  bad  odor  will 
be  transmitted  to  both  the  eggs  and  flesh.  The  flesh  of  broilers 
and  young  fowls  can  be  ruined  for  table  purposes  by  the 
use  of  putrid  food.  Fat-meat  scraps  and  fat  or  tallow  may 
be  used  in  fattening  special  grades  of  table  poultry. 

76.  Animal  Meal. — Some  of  the  numerous  by-products 
of  the  slaughter  houses  are  very  concentrated  foods  and  are 
very  rich  in  protein.    The  value  of  these  foods  is  based 
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entirely  on  the  amount  of  protein  they  contain,  and  their 
fitness  for  food  depends  on  their  being  high  in  protein,  low 
in  fat,  sweet  and  palatable  in  taste.  The  feeding  value  of 
animal  meal  is  higher  than  that  of  cut  green  bone;  but  better 
results  are  obtained  from  the  use  of  cut  green  bone  than  from 
animal  meal,  because  the  former  contains  a  larger  per  cent, 
of  ash  than  of  protein — presumably  because  the  meal  is 
made  from  both  bone  and  meat,  Good  meat  meal  is  rich 
in  protein  but  contains  less  ash  than  animal  meal,  and  can 
only  be  used  sparingly  in  making  an  egg-producing  ration. 
Because  of  its  cost  and  richness  in  protein,  meat  meai  is 
used  only  when  good  meat  scraps  cannot  be  obtained. 

77.  Dried  Blood. — Dried  blood  and  blood  meal  are  some- 
tinges  used  to  supply  protein  in  foods  for  poultry.  These 
blood  products  are  concentrated  foods  and  a  small  amount 
of  either  mixed  with  other  foods  will  make  a  narrow  ration. 
Dried  blood  and  blood  meal  are  not  generally  economical  nor  - 
profitable  foods  for  poultry. 

78.  Cut  Green  Bone. — The  food  commonly  called  cut 
green  bone  is  made  by  cutting  fresh  bones  into  small  pieces 
by  means  of  a  bone  mill.  Being  fresh  meat,  bone,  and  fat, 
its  composition  closely  resembles  that  of  bugs  and  worms, 
the  natural  food  of  fowls.  If  a  proper  amount  of  cut  green 
bone,  not  more  than  J  ounce  per  day  for  each  fowl,  is  mixed 
with  wheat  bran,  a  balanced  ration  will  be  formed.  The 
greater  portion  of  the  meat  and  fat  and  some  of  the  bone 
in  this  ration  can  be  assimilated;  this  stimulates  the  egg- 
producing  organs  and  assists  them  in  the  secretion  of  albumen 
and  shell.  Tainted  meat  that  is  not  fit  for  human  food 
should  not  be  fed  to  fowls.  The  taint  of  such  food  may 
sometimes  be  removed  by  boiling  it  in  water  containing 
baking  soda.'in  which  case  the  meat  can  be  safely  fed  to 
fowls. 

79.  Bone  Heal. — Bones  of  animals  may  be  cleaned  of 
all  meat,  fat,  and  marrow,  reduced  to  meal,  and  used  to 
supply  any  deficiency  of  lime,  ash,  or  bone-forming  material 
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that  exists  in  the  ration.  Bone  meal  can  be  fed  to  young 
chicks  to  produce  a  strong  growth  of  bone.  The  particles 
in  this  meal  vary  in  size  from  those  that  are  very  small  to 
those  of  the  size  o£  whole  wheat  or  even  com;  the  largest 
sizes  are  not  desirable  for  poultry  food, 

80.  Fish.^ — Fish  that  are  handled  for  their  oil  are  reduced 
in  presses  until  little  of  their  flesh  remains.  The  bone  and 
other  residue  are  then  ground  into  a  meal.  This  fish  meal  and 
dried  fish  are  sometimes  fed  to  poultry.  Fish  products  are 
liable  to  transmit  a  disagreeable  flavor  to  the  eggs  or  meat, 
and  for  this  reason  are  not  desirable. 

81.  Preservation  of  Heat. — There  are  many  methods  of 
preserving  meat.  In  districts  where  freeing  weather  con- 
tinues throughout  the  winter,  the  carcasses  of  animals  killed 
for  poultry  food  may  be  quartered  and  the  quarters  permitted 
to  freeze.  When  in  this  condition,  meat  may  be  kept  fit  for 
food  for  many  weeks.  Lean  meat  and  cut  green  bone  may 
also  be  preserved  by  means  of  lime  and  meal;  in  this  case 
the  meat  is  first  cut  into  small  pieces  with  the  bone  mill 
and  is  then  spread  on  a  clean  floor  where  there  is  a  good 
circulation  of  air  but  not  in  the  direct  rays  of  the  sun.  Four 
ounces  of  salt  should  then  be  applied  to  each  50  pounds  of 
meat,  care  being  taken  to  have  the  salt  evenly  distributed. 
The  salted  meat  is  next  sprinkled  with  slaked  lime  and  the 
mass  thoroughly  mixed  with  a  garden  rake  until  the  surface 
of  each  pile  of  meat  is  covered  with  lime.  Enough  com  meal 
to  absorb  all  the  moisture  is  now  added  and  the  mass  is  per- 
mitted to  dry,  being  frequently  stirred  with  the  rake.  Meat 
treated  in  this  way  will  keep  for  many  weeks,  provided  it  is 
kept  m  a  dry  place  out  of  the  reach  of  flies  and  other  insects. 

82.  Selection  of  Animal  Food. — The  value  of  meat  for 
poultry  food  depends  mainly  on  its  protein  content,  palata- 
bility,  and  flavor.  Although  some  animal  foods  contain 
much  ash  or  mineral  matter,  they  should  not  be  selected 
primarily  for  this  reason,  as  the  necessary  amount  of  ash 
may  be  more  cheaply  obtained  by  the  purchase  of  shells  or 
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grit.     Meat  scraps  containing  more  than  60  per  cent,  protein 
are  worth  more  than  twice  as  much  as  those  that  contain 

but  30  per  cent. 

MlUC 

83.  Uilk  is  of  more  value  as  a  poultry  food  than  its 
chemical  analysis  indicates.  In  fact,  nothing  excels  warm 
milk  direct  from  the  cow  as  the  first  ration  for  chicks.  In 
spite  of  this  fact,  it  will  not  generally  prove  profitable  to 
use  milk  as  chicken  food,  for  even  when  carefully  handled  it 
is  not  worth  more  than  2  dents  per  quart  for  this  purpose. 
Table  V  shows  the  composition  of  milk  and  various  milk 
products. 

TABLE  T 


Food 

Water 

PerCtot. 

Ash 

Prot™ 

P«Cent 

Cwbo- 
hyilrata 

Percent. 

Fm 
Percent 

NutriliVB 

Whole  milk... 

R7.2 

■  7 

3-6 

4-9 

3  7 

1:1-4 

Skim-milk  ... 

90.6 

.7 

3-3 

53 

.1 

j:i.9 

Sour  milk 

Q0.6 

■7 

3'3 

S-3 

.1 

1:1.9 

Cottage  cheese 

(milk  curds) 

72,0 

1.8 

20.9 

4-3 

I.O 

1:0.3 

Buttermilk    . . 

90-3 

.7 

4.0 

4.S 

.5 

1:1.4 

Whey 

93-4 

.5 

.8 

5-0 

■3 

1:7.0 

Profitable  results  cannot  be  obtained  from  fowls  when 
they  are  fed  on  milk  alone,  but  it  can  be  successfully  used 
for  moistening  their  mash  foods.  If  used  in  this  way,  it 
will  increase  the  quantity  of  eggs  and  improve  the  quality 
both  of  eggs  and  of  the  flesh  of  the  fowls.  Skim-milk,  sour 
milk,  and  buttermilk  are  improved  for  this  purpose  by  scald- 
ing, not  boiling,  for  boiling  destroys  their  value  and  palata- 
bility.     The  whey  of  the  milk  is  of  no  value  as  poultry  food. 

84.  Whole  Milk. — There  is  more  fat  and  protein  and  less 
carbohydrates  in  whole  milk  than  in  skim-milk.     While  the 
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fonner  is  a  better  food  than  the  latter,  the  fat  contained  in 
it  is  more  valuable  for  purposes  other  than  poultry  food. 
If  not  properly  handled,  milk  fed  to  poultry  may  produce 
harmful  results.  If  fed  as  a  slop  in  troughs  or  pans,  the 
fowls  will  scatter  it  over  the  ground  and  on  their  plumage. 
The  soil  and  feathers  thus  become  tainted  and  serve  as  breed- 
ing places  for  disease  germs. 

85.  Sklm-Hilk. — Relatively  more  protein  is  contained  in 
skim-milk  than  in  whole  milk,  and,  all  things  considered, 
skim-milk  is  a  better  poultry  food.  Some  sour  skim-milk  is 
really  more  digestible  than  the  sweet  milk,  the  acid  in  it  appa- 
rently promoting  digestion.  Sweet  skim-milk  is,  however, 
preferable  to  the  sour  when  moistening  the  feed  for  young 
and  growing  chicks.  Before  being  used  for  this  purpose,  the 
skim-milk  should  be  warmed,  not  boiled,  as  warming  the 
milk  prevents  fermentation  and  aids  digestion,  thereby 
obviating  much  bowel  trouble.  Sour  skim-milk  is  especially 
good  for  fattening  fowls  for  market,  but  should  not  be  used 
for  this  purpose  for  too  long  a  time. 

8C.  Cottage  Cheese. — The  curds  of  sour  milk  when 
separated  from  the  whey  are  known  as  cottage  cheese.  This 
cheese  is  made  by  warming  the  sour  milk,  which  causes  the 
whey  to  separate  from  the  curds.  The  mass  of  curds  and 
whey  is  then  placed  inside  a  cotton  bag  and  the  whey  per- 
mitted to  drain  away;  the  curds  collect  in  a  floury  mass, 
which  is  known  as  cottage  cheese.  It  may  be  sparingly  fed 
to  all  kinds  of  poultry;  if  fed  liberally,  especially  to  young 
birds,  it  is  likely  to  cause  death  by  obstructing  the  bowels. 
A  pint  of  cottage  cheese  per  day  is  all  that  twenty  grown 
fowls  should  ever  receive. 
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87.  Grit. — The  food  eaten  by  fowls,  as  has  been  said, 
goes  first  into  their  crop,  where  it  is  softened  by  water;  it 
then  passes  into  the  gizzard,  and  by  the  action  of  small 
sharp  stones  or  grit  is  there  ground  into  a  pasty  mass.  Fowls 
that  have  free  range  can  sometimes  obtain  enough  grit  from 
the  range,  but  it  is  always  well  that  they  have  an  artificial 
supply  available;  such  a  provision  is  an  absolute  necessity 
for  confined  fowls.  The  best  grit  is  sharp,  irregular  pieces 
of  hard  limestone  about  the  size  of  com  kernels.  The  con- 
tinuous rubbing  of  the  grit  particles  against  one  another 
within  the  gizzard  wears  them  smooth  and  a  portion  of  the 
mineral  matter  is  assimilated  and  the  remaining  parts  pass 
away  in  the  excrement. 

It  is  obvious  that  mineral  matter  is  necessary  for  the  good 
health  of  the  fowls  and  for  eggshell  forming  material.  The 
lack  of  a  sufficient  amount  of  this  in  the  regular  ration  may 
be  supplied  in  shell,  grit,  and  other  material.  Particles  of 
lime,  plaster,  or  shells  are  picked  up  by  the  fowls;  broken 
oyster  shells,  or  shells  of  any  kind  are  the  best  material  for 
the  purpose.  Granulated  bone  and  bone  meal  serve  the 
purpose  fairly  well,  but  the  lime  in  shells  is  more  quickly 
dissolved  by  the  action  of  grit  and  gizzard  and  hence  is 
better  than  the  bone. 

88.  Charcoal. — Charcoal  is  one  of  the  necessities  of  poultry 
feeding  and  should  be  kept  constantly  before  poultry;  it 
assists  digestion,  sweetens  the  crop,  gizzard,  and  intestines, 
and  prevents  ailments  of  the  digestive  tract.  The  charcoal, 
which  shoidd  be  broken  into  small  pieces,  should  be  supplied 
with  the  oyster  shells  and  grit. 
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(PART  2) 


PBEPAKATION   OF  RATIONS 

1.  Kind  of  F«od. — The  kind  of  food  needed  in  a  ration 
differs  with  the  age  of  the  fowls  and  with  the  purpose  for 
which  they  are  kept;  to  grow  young  chicks  rapidly  requires 
plenty  of  protein  for  blood,  flesh,  and  feathers;  and  to  pro- 
duce eggs,  the  hen  must  have  also  nitrogenous  food  and 
plenty  of  mineral  matter;  to  fatten  the  fowls,  foods  rich  in 
the  fat -forming  principles  must  be  used. 

A  good  ration  for  any  particular  purpose  contains  the 
proper  quantities  of  digestible  protein,  carbohydrates,  and 
fats  necessary  to  furnish  the  desired  results.  If  a  wide,  or 
fattening,  ration  is  fed  to  hens  for  the  purpose  of  producing 
eggs,  it  will  fail  of  its  purpose,  for  this  kind  of  food  lacks 
the  constituents  that  produce  eggs. 

2.  Value  of  Foods. — In  computing  the  value  of  foods,  the 
digestible  portion  only  is  considered.  As  previously  stated, 
crude  fiber,  though  indigestible,  is  of  vital  importance  to 
the  fowl,  but  no  more  than  is  contained  in  the  foods  best 
suited  for  the  natural  demands  of  the  fowl  should  be  used. 
Therefore,  in  selecting  oats  or  any  other  grain  encased  in 
shucks,  all  the  attention  is  given  to  the  food  value  of  the 
grain  itself  and  not  to  the  shucks,  which  are  really  of  no 
more  value  than  so  much  straw.     As  has  been  said,  the  most 
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important  and  valuable  food  principle  is  protein;  next  in 
value  are  the  carbohydrates  and  fats.  All  the  other  con- 
stituents, so  far  as  their  money  value  is  concerned,  may  be 
considered  of  minor  importance.  In  fact,  in  compounding 
rations,  only  the  protein  and  carbohydrates  and  fats  are 
considered  at  all,  for  the  ratio  of  these  elements  determines 
the  nutritive  content  of  the  ration. 

3.  The  nutrients  that  replenish  the  blood  come  from  the 
digestible  portion  of  the  food,  and  only  a  small  part  of  the 
matter  that  can  actually  be  digested  is  assimilated  by  the 
fowl.  In  no  single  instance  is  the  complete  value  of  a  ration 
ever  extracted  from  it  by  the  digestive  organs  of  the  fowl. 
Even  the  protein  and  soluble  nitrogen-free  extract  are  never 
completely  digested.  The  indigestible  portion  of  food  has 
no  nutritive  value,  and  if  excessive  amounts  of  it  are  con- 
sumed serious  results  may  follow.  Because  of  this  fact,  a 
ration  should  be  made  up  -of  easily  digested  foods.  The 
value  of  a  balanced  ration  should  not  be  lessened  by  the 
presence  of  an  excessive  proportion  of  indigestible  matter. 

4.  Balanced  Ration. — A  ration  in  which  the  protein  and 
carbohydrates  are  present  in  the  correct  proportions  for  the 
purpose  for  which  the  ration  is  intended  is  said  to  be  a 
balanced  ration.  In  preparing  such  a  ration,  different  foods 
are  brought  together  to  form  a  composite  product  of  the 
proper  nutritive  ratio.  Not  only  is  loss  incurred  by  feeding 
excessive  quantities  of  food  to  fowls,  but  there  is  also  loss 
if  there  Is  a  surplus  or  a  deficiency  of  one  or  more  of  the 
food  principles.  If  com  alone  is  fed  to  hens  they  become 
excessively  fat  and  do  not  produce  eggs,  much  of  the  fat 
and  carbohydrates  of  the  com  being  wasted  in  this  case. 
If  there  is  too  much  lean  meat  present  in  a  ration,  valuable 
protein  is  wasted,  while  if  there  is  not  enough  nitrogen  or 
protein  present  in  the  food  of  chicks  they  will  not  grow 
properly.  To  avoid  these  losses,  balanced  rations  should  be 
selected  and  fed  wherever  practicable. 

5.  Analyses  of  Poultry  Foods. — Carefully  prepared  tables 
showing  the  chemical  composition  of  many  poultry  foods 
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can  be  safely  used  as  guides  in  making  or  compounding 
rations  for  poultry.  Table  I  shows  the  percentage  of  food 
principles,  nutritive  ratio,  and  manurial  value  of  the  poxiltry 
foods  commonly  used  both  in  the  United  States  and  in  Eng- 
land. In  preparing  this  table,  the  amount  of  fat  in  each 
food  was  multiplied  by  2i,  thus  expressing  the  fat  in  terms 
of  carbohydrates.  The  result  obtained  in  each  case  was 
added  to  the  amount  of  carbohydrates  present  and  the  sum 
stated  in  the  table  as  carbohydrates  and  fats.  It  should  be 
remembered  that,  while  every  effort  has  been  put  forth  to 
make  the  table  accurate,  it  is  not  infallible,  because  the 
composition  of  any  food  varies  considerably.  The  foods  are 
arranged  according  to  their  digestible  protein  content,  the 
food  richest  in  protein  coming  at  the  head  in  each  division. 

TABIiE  II 

BT-PBODUCT    BATIOM 


FoodMateriBl 

Quantity 

Pounds 

Protein 
Pounds 

Poundi 

Alfalfa  hay  or  meal 

7l 

J.76 
1.76 
4.40 
1.7a 
.89 

6-75 

■33 
-»4 
.64 
■33 
.66 
■77 

•-*7 
.91 
3«4 

Lean-meat  scraps  

.31 
5.48 

Total 

J8.a8 

a.97 

U.31 

6,  Use  of  Table. — The  use  of  the  food  table  may  be 
illustrated  as  follows:  Required,  the  amounts  of  the  food 
principles  and  the  nutritive  ratio  of  a  ration  containing 
3  pounds  of  alfalfa  hay,  2  pounds  of  wheat  bran,  5  pounds 
of  middlings,  2  pounds  of  coconut-oil  cake,  1  pound  of  lean- 
meat  scraps,  and  7i  pounds  of  wheat.  By  referring  to 
Table  I,  it  is  seen  that  alfalfa  hay  is  92  per  cent,  dry  matter; 
therefore,  the  dry  matter  in  3  pounds  of  alfalfa  hay  is  .92X3 
=  2.76  poimds.     Similarly,  the  protein  is  .33  pound;  and  the 
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carbohydrates  and  fats,  1.269  pounds.  The  contents  of  the 
other  foods  of  the  ration  are  found  in  the  same  way  and  the 
results  to  two  decimal  places  are  given  in  Table  II. 

TABI.1:  III 

COST    OF    PROTEIN    IN    POUI.TBT    FOODS 


Price 

(Dollars) 


P?ice 
per  Pound 

(Cents) 


Skim-milk 

Rice 

Com 

Oats 

Wheat 

Broken  crackers 

Mixed  feed 

Barley 

Rye 

Rice  bran 

Wheat  bran 

Wheat  shorts 

Wheat  middlings 

Wheat,  shrunken 

Alfalfa  hay 

Alfalfa  meal 

Coconut-oil-cake  meal 

Beans 

Fresh  meat 

Cottage  cheese 

Linseed -oil-cake  meal. 

Gluten  meal 

Cottonseed  meal 

Meat  meal 

Dried  blood 


106 

,84 
184 


S.8 

5" 

S" 

6S0 

4-4 

812 

,1-6 

080 

S.6 

440 

*■• 
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This  ration  contains  2.97  pounds  of  digestible  protein  and 
12.31  pounds  of  digestible  carbohydrates  and  fats.  As  has 
been  stated,  the  nutritive  ratio  is  found  by  dividing  the 
amount  of  the  carbohydrates  and  fats  by  the  amount  of 
protein,  and  in  this  case  the  work  is  indicated  thus, 
12.31-!- 2.97=4.1.  Therefore,  the  nutritive  ratio  of  this 
ration  is  1  to  4.1,  or  it  contains  1  part  of  digestible  protein 
to  4.1  parts  of  digestible  carbohydrates  and  fats,  and  has  a 
narrow  nutritive  ratio. 

With  the  exception  of  wheat,  the  above  ration  is  made  up 
of  by-products,  and  illustrates  the  practicability  of  their  use 
as  food  for  poultry.  The  ration  also  contains  as  much  oil- 
cake meal  and  meat  as  can  be  used  with  safety,  and  an 
excess  of  which  is  detrimental  to  digestion.  All  of  this  ration 
-except  the  wheat  can  be  used  in  mash. 

7.  Cost  of  Protein. — The  value  of  protein  for  egg  pro- 
duction makes  its  use  imperative ;  and  as  protein  is  the  most 
costly  of  all  the  food  principles,  care  should  be  exercised  in 
selecting  the  parts  of  the  ration  that  are  to  furnish  this 
principle.  Table  III  shows  the  number  of  pounds  of  protein 
per  ton  and  the  cost  of  protein  per  pound  in  various  common 
poultry  foods. 

8.  Cost  cannot  entirely  govern  the  selection  of  food 
material.  Cottonseed  meal  provides  protein  at  the  least 
cost,  but  this  must  be  fed  with  extreme  caution  on  account 
of  the  bad  results  that  follow  its  use  as  food  for  hens.  Lin- 
seed meal,  while  high  in  food  value,  is  laxative,  and  if  liberally 
fed  to  the  fowls,  looseness  of  the  bowels  results.  Alfalfa  hay 
is  a  cheap  source  of  protein,  but  a  sufficient  quantity  cannot 
be  consumed  to  provide  the  necessary  amount.  Protein 
from  skim-milk  is  inexpensive,  but  a  ton  of  the  milk  contains 
only  66  pounds  of  protein.  Qn  the  other  hand,  100  pounds 
of  dried  blood  contains  72  pounds  of  protein.  The  selection 
of  concentrated  foods  must  be  made  for  their  adaptability 
as  well  as  for  the  protein  they  contain. 

9.  Quantity  of  Food. — It  is  obvious  that  fowls  of  different 
sizes  require  different  quantities  of  foods.     Hens  at  rest,  or 
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yers,  require  less  food  than  laying  hens  of  equal  size. 
IV  shows  the  amount  of  the  different  food  principles 
:d  daily  for  a  maintenance  ration  for  each  100  pounds 
weight  of  non-laying  hens. 

TABLE  IT 

LNDABD    FOR    MAINTENAKCE    RATION    FOR    HBNS 


Amo 

iinW  per  . 

•>  Pounds 

of  Liv«  Weight 

^1 

fll 

II 

g| 

1 

if 

:s 

5 

1 

3,70 

.40 

.10 

3.00 

.10 

S-300 

I  to  6.2 

' 

390 

■S° 

■3° 

"■95 

-IS 

7.680 

I  to  7.4 

Ration  Standard. — The  amounts  of  the  different  food 
)Ies  indicated  in  Table  IV  will  sustain  life  and  main- 
healthy  condition,  but  they  will  not  furnish  material 
TABLE  V 


TANDARD 

FOR 

RATIONS    FOR 

100    POUNDS 

OF 

LATINO    nBN9 

Amo 

imts  per  loo  Pounds  at  Live  Weight 

^1 
|3 

hi 
III 

II 

gl 

1 

ij 

1^ 

2 

i 

330 

.65 

.20 

1.15 

30 

6,240 

,t0  4^2 

! 

S.So 

I.OO 

■35 

3.75 

30 

10.312 

:nt  to  increase  size  or  weight,  to  grow  bone  or  feathers, 
iroduce  eggs.  To  develop  size  and  weight  and  produce 
sfactory  yield  of  eggs,  a  closer  or  narrower  ration 
be  fed;  more  of  each  element  must  also  be  provided^ 
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Table  V,  which  may  be  considered  a  standard  for  rations 
for  laying  hens,  shows  the  amounts  of  the  various  food 
principles  required  for  each  100  pounds  of  live  weight  of 
hens  that  are  laying  well. 

In  accordance  with  Table  V,  one  hundred  light-weight 
laying  hens,  each  of  which  weighs  3J  pounds,  would  require 
daily:  Total  dry  matter,  19.25  pounds;  protein,  3.5  pounds; 
fat,  1.23  pounds;  and  carbohydrates,  13.13  pounds. 

11.  In  preparing  rations  for  various  purposes,  enough 
grains  and  other  foods  are  used  to  furnish  the  required  amounts 
of  digestive  nutrients  called  for  by  the  standards.  These 
foods  are  judged  according  to  the  analyses  given  in  the  feed 
tables.  Due  consideration  should  also  be  given  to  the  cost, 
palatability,  digestibility,  and  the  proportion  of  crude  fiber 
in  the  food.  The  ration  may  contain  all  the  nutrition  that 
nature  demands,  but  its  surplus  of  fiber  may  prevent  its 
satisfactory  use  as  poultry  food.  To  conform  to  the  above 
standard,  a  ration  for  twenty-four,  laying  hens  may  contain 
3  pounds  of  cracked  com,  2  pounds  of  wheat,  and  1  pound 
of  beef  scraps.  This  is  96  ounces,  and  furnishes  4  ounces  of 
food  to  each  hen;  green  food  of  some  kind  must  be  given 
with  this  ration.  For  the  same  number  of  hens,  a  summer 
ration  might  contain  1  pound  of  cracked  com,  1  pound  each 
of  barley  and  oats,  2  pounds  of  wheat,  and  1  pound  of  beef 
scraps.  Both  of  these  rations  are  for  hens  confined  in  yards; 
if  they  run  at  large,  the  beef  scraps  and  green  food  can  be 
omitted  from  the  ration  during  the  summer  season  when 
grass  and  bugs  are  plentiful. 

Any  ration  that  contains  1  part  protein  to  4J  parts  carbo- 
hydrates and  fat  combined,  is  an  egg-producing  ration, 
provided  that  a  fair  proportion,  almost  one-half — if — of 
the  nutrients  contained  in  the  food  is  digestible.  Five 
ounces  per  day  is  a  full  allowance  of  food  material  for  the 
average  laying  hen.  This  allowance  should  in  each  case 
consist  of  a  little  less  than  10  per  cent,  digestible  protein 
and  about  four  and  one-half  times  as  much  carbohydrates 
and  fats.     The  proportion  of  dry  matter  may  be  increased 
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and  the  digestible  nutrients  decreased  and  the  same  nutri- 
tive ratio  be  maintained;  but  by  this  change  a  percentage 
of  the  feeding  value  is  lost  in  waste,  and  for  lack  of  digestible 
food  material  such  a  ration  fails  of  its  purpose.  For  success- 
ful results,  the  relative  proportions  must  be  maintained  and, 
if  changed,  no  loss  can  be  allowed  in  the  digestible  nutrients. 

12.  Yearly  Consumption  of  Food.^ — The  average  amount 
of  food  eaten  yeariy  by  well-fed  yarded  hens  is  given  in 
Table  VI.  The  figures  given  in  this  table  were  derived  from 
carefxil  records  of  the  food  eaten  by  several  hundred  hens 
during  an  entire  year. 

TABLE  VI 

AUOUNT    OF     FOOD    REQUIRED    BY    ONE    HEH    IN    A    TEAR 


Food 

Amount 
Pounds 

90.0 
6-4 

3.4 

Total 

II08 

This  table  shows  a  total  average  of  about  4.9 
little  less  than  4  ounces  of  grain  and  meal,  and  about  -^  ounce 
of  other  material  per  day  for  each  hen.  Another  test  of 
forty -eight  hundred  hens  shows  a  food  consumption  of 
3.96  ounces  of  grain  per  day,  besides  green  food  and  grit. 
Hens  that  pick  their  green  food  from  the  range  do  not  lay 
more  eggs  in  winter  than  do  those  that  are  fed  liberal  amounts 
of  green  food  of  a  quality  equal  to  that  on  the  range.  The 
same  quantities  of  food  are  eaten  when  a  portion  of  the 
ration  is  fed  in  hoppers  from  which  the  hens  help  themselves 
as  when  single  meals  are  given  at  once.  The  water  consumed 
by  the  fowls  is  not  included  in  the  table. 
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Alfalfa  meal 

Barley,  whole 

Barley  meal 

Beans 

Beef 

Buckwheat 

Com,  whole 

Corn  meal 

Com  bran 

Com  and  oat  food 

Cottonseed  meal 

Gluten  feed 

Gluten  meal 

Hemp  seed 

Hominy  chop 

Kaffir  com 

Linseed  meal,  new  process. . 
Linseed  meal,  old  process. . . 

Millet 

Oats,  whole 

Oats,  ground 

Peas 

Rice 

Rye,  whole 

Rye,  ground 

Sunflower  seed 

Salt 

Shorts 

Wheat,  whole 

Wheat,  ground 

Wheat  bran 

Wheat  middlings  (standard) 
Wheat  middlings  (flour) 
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13.  Heasuring  of  Grain. — It  is  often  more  convenient  to 
measure  grains  with  the  ordinary  dry  measure  than  to  weigh 
them.  Table  VII  shows  the  approximate  weight  per  quart 
(dry  measure)  of  the  common  poultry  foods. 


THBEB-GBAIN    RATIONS 

14.  As  has  been  stated,  the  value  of  rations  is  largely 
dependent  on  the  quantities  of  protein  and  carbohydrates 
present,  without  special  inquiry  as  to  what  particular  food 
material  is  their  source.  It  is  well,  however,  to  gather  them 
from  the  grains  and  feeds  that  are  most  abundant.  Wheat, 
oats,  and  com  are  staples  in  all  localities,  and  are  the  most 

TABLB  Tni 

WHOLE    THREE-GRAIN    RATION 


Food 

OuBtitity 
Pounds 

DrvMatlw 

Pounds 

Ash 
Pound! 

Protein 
Pound. 

Carbo- 
hydrates 

"^" 

Wheat  .... 

Oats 

Com 

Meat  scraps 

S 
S 

9-00 

4.4S 
4-45 

"78 

.180 
.'SO 
■075 
.083 

.460 
■39S 
1-314 

7.300 
3.840 
3.8>o 
.6*3 

I  to  7.1 
I  to6.j 
1109.7 
1  to  0.5 

Total... 

'■ 

19.68 

.487 

sm 

14-582 

I  to  4.6 

nutritious  of  grains.  These  grains  and  their  by-products  are 
the  best  and  cheapest  foods  for  poultry,  and  they  can  be 
combined  into  a  variety  of  rations  that  will  supply  many 
needs  of  the  poultry.  In  Tables  VIII  to  XIII,  mclusive,  six 
rations  that,  with  a  single  exception  in  which  barley  is 
substituted  for  wheat,  are  made  from  these  three  grains, 
their  by-products,  and  a  little  meat  and  green  food.  To 
have  a  properly  balanced  egg-producing  ration,  10  per  cent. 
of  meat  scrap  may  be  fed.  Table  VIII  shows  the  proper 
proportion  of  the  different  foods  in  a  whole-grain  and  meat- 
scrap  egg-producing  ration. 
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15.  Table  IX  shows  a  meal  or  ground-grain  ration 
with  barley  meal  in  place  of  the  wheat  in  Table  VIII.  This 
ration  may  be  fed  as  a  wet  or  as  a  dry  mash,  as  preferred. 

The  materials  used  in  the  grain  and  meat  rations  shown 
in  Tables  VIII  and  IX  can  be  used  in  compounding  several 
other  rations;  for  example,  10  pounds  of  cracked  wheat, 
4  pounds  of  oatmeal,  5  pounds  of  siftings  from  cracked  com, 
and  2  pounds  of  granulated  meat  scraps  form  a  good  ration 
for  young  growing  chicks.  This  ration  does  not  contain  a 
large  percentage  of  ash  and,  when  used,  grit  and  other  mineral 
matter  must  be  added  to  it.    The  meal  and  meat  ration 

TABLE   IX 

HBAL    AMD    MEAT    RATION 


Food 

Qiainttty 
Pounds 

Poiinda 

Ash 

PouDdi 

Protein 

bydrates 
Pounds 

ss- 

Barley  meal 

Com  meal 

Ground  oats 

Gluten  meal 

Heat  scraps 

5 
5 

S 

8.90 
4-4S 
4-4S 
4.60 

.89 

.340 

.07s 
.150 
.04« 
.041 

.870 

•395 
.460 
i.»90 

.662 

6.9.0 
3-820 
2.840 
3.280 

-3" 

I  107.9 
I  109.7 
1  to6.» 

1    t0  2.S 

I  to  0.5 

z6 

33.J9 

.546. 

3677 

i7.'7' 

I  to  4.7 

contains  more  dry  matter  and  ash,  but  lime  in  some  form 
should  be  fed  in  addition  to  the  meals.  Grit,  shell,  charcoal, 
and  green  food  should  be  given  to  fowls  with  all  rations. 

16.  Dry-Heal  Rations. — Mixtures  of  dry  meals  can  be 
made  from  the  by-products  of  grains;  four  common  rations 
made  from  these  products  are  shown  in  Tables  X  to  XIII, 
three  of  which  are  fit  for  laying  hens;  the  fourth  is  a  fat- 
forming  ration. 

17.  As  has  been  stated,  rations  in  general  may  be 
described  as  narrow,  balanced,  or  heavy,  as  the  case  may  be, 
these  terms  all  being  useful. 
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18.  Narrow  Sation. — A  close,  or  narrow,  ration  contains 
proportionately  less  carbohydrates  and  more  protein  than 
does  the  balanced  ration.  When  a  close,  or  narrow,  ration 
is  fed,  a  portion  of  the  protein  is  lost  or  wasted  through  use 
in  place  of  some  of  the  carbohydrates  or  fats  that  are  not 
present  in  the  ration.  The  narrow  ration  in  Table  X  has 
a  fair  proportion  of  dry  matter  and  ash,  and  an  excess  of 
protein.  By  taking  part  of  the  meat  scraps  from  this  ration, 
it  may  be  changed  to  a  balanced  ration.  A  narrow  ration 
can  be  safely  fed  to  young  chicks  or  to  laying  hens  that  are 
kept  closely  confined  in  yards;  it  is  also  the  proper  ration 
for  yoimg  ducklings.  This  same  ration  is  not  good  for  fowls 
that  have  partial  or  free  range  of  the  field. 

19.  Ration  for  Laying  Hens. — A  balanced  ration  for 
laying  hens  contains  1  part  of  protein  to  a  little  less  than 
5  parts  of  carbohydrates  and  fats  combined.  The  whole-grain 
ration,  Table  VIII,  and  the  meal  and  meat  ration.  Table  IX, 
are  both  well  balanced;  the  balanced  ration  in  Table  XI  is 
close  to  the  line  between  the  narrow  and  the  balanced  ration. 
This  is  a  dry-meal  ration  and  a  good  mixture  for  winter  use 
as  a  dry  mash.  The  balanced  rations  in  Table  VIII  and  in 
Table  IX  may  be  fed  for  winter  egg  production  and  can 
be  safely  used  in  all  localities. 

20.  Heavy  Ration. — Sufficient  ash  and  protein  for  egg  pro- 
duction are  contained  in  the  heavy  ration  given  in  Table  XII. 
It  is  called  a  heavy  ration  because  it  contains  more  fat- 
forming  material  than  is  needed  for  egg  production.  This 
is  an  excellent  ration  for  a  mixed  flock  of  fowls  having 
the  freedom  of  the  range;  the  ration  not  only  furnishes 
suitable  material  for  eggs  but  it  also  provides  the  right  kind 
of  food  for  the  production  of  good  market  poultry. 

21.  Wide  Ration. — A  ration  that  has  a  nutritive  ratio 
of  1  to  6.3  or  more  is  known  as  a  wide,  or  fattening,  ration, 
the  large  proportion  of  fat  and  starch  making  it  a  fat-forming 
ration.  The  wide  ration  is  fed  for  producing  table  meat, 
and  has  very  little  value  as  a  food  for  growing  chicks  or  for 
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producing  eggs.  The  wide,  or  fat-fonning,  ration  given  in 
Table  XIII  can  be  fed  as  a  dry  or  a  wet  mash  for  fattening 
fowls  of  all  kinds.  While  rich  in  fats  and  carbohydrates, 
it  does  not  overheat  the  fowl  even  when  liberally  fed;  the 
addition  of  fat-meat  scraps  to  this  ration  makes  it  more 
efficient  and  also  more  expensive.  Rations  can  be  made 
from  all  kinds  of  grain  or  meal  used  for  poultry;  they  should 
be  compounded  so  as  to  serve  the  purpose  for  which  they 
are  to  be  fed.  The  nutritive  ratio  of  any  ration  can  be  deter- 
mined by  the  values  and  guide  rations  given  in  the  tables. 


TIME  AND  MANNEK  OF  FEEDING 

22.  Time. — When  fowls  are  free  to  roam,  tliey  begin 
their  search  for  food  at  dawn  and  continue  a  restless  search 
until  the  close  of  day  forces  them  to  rest.  This  same  manner 
of  feeding  should  be  followed  as  closely  as  possible  in  arti- 
ficial systems  of  feeding.  Fowls  confined  in  yards  are 
compelled  to  live  in  an  unnatural  way  and  are  necessarily 
fed  at  the  convenience  of  those  who  care  for  them.  To 
maintain  health  in  the  flock,  their  morning  meal  should  be 
fed  at  dawn,  and  the  daily  ration  is  usually  divided  into 
three  or  more  meals.  A  flock  of  laying  hens  that  can  range 
freely  should  be  fed  not  less  than  twice  a  day;  if  confined 
part  of  the  time,  they  should  be  fed  three  times  a  day;  and 
if  entirely  dependent  on  the  food  that  is  given  to  them,  it 
is  best  to  divide  their  food  into  four  or  five  feedings. 

The  early  morning  meal  can  be  planned  for  the  hens  the 
night  before,  and  the  grain  can  either  be  scattered  into  the 
litter  or  thrown  on  the  ground  or  floor  where  the  hens  will 
find  it  as  soon  as  they  leave  the  roost;  the  other  meals  should 
be  given  at  regular  intervals.  Hens  are  creatures  of  habit, 
and  if  irregularly  fed  they  are  restless  and  discontented. 
If  overfed,  they  become  fat  and  lazy;  but  if  their  food  is 
insufficient,  they  neither  prosper  in  health  nor  produce  eggs. 
The  digestive  apparatus  of  a  hen,  as  has  been  shown,  is 
easily  thrown  out  of  adjustment ;  supplied  with  good  food  it 
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acts  with  precision,  but  if  it  is  neglected  it  stops  and  fails  to 
accomplish  its  regular  duties.  Regularity  in  time  of  feeding 
and  in  the  quantity  of  food  given  is  of  great  importance. 
The  knowledge  of  the  time  and  manner  of  feeding  and  of 
when  a  hen  is  fully  satisfied  must  be  acquired. 

23.  Mechanical  Feeding. — Mechanical  devices  of  many 
kinds  are  used  for  feeding.  Among  them  are  automatic 
feeders,  from  which  the  fowls  may  at  any  time  help  them- 
selves as  do  cage  birds.  These  devices  are  described  in 
Poultry  Houses,  Part  3.  Hopper,  or  aiitomatic,  feeding  is 
useful  for  partial  feeding  at  all  times .  and  it  is  a  safe 
method  of  feeding  growing  chicks  and  poultry  that  is  to 
be  fitted  for  the  market.  Hopper  feeding  should  not  be 
entirely  relied  on  for  the  feeding  of  laying  hens,  but 
may  be  useful  in  giving  them  their  early  morning  meal. 
Certain  types  of  automatic  feeders  are  so  made  that  they 
serve  the  dual  purpose  of  exercise  and  feeding;  the  efforts 
made  by  the  hens  to  dislodge  the  grain  from  the  feeder 
affording  continual  exercise,  which  is  beneficial  to  hens  that 
are  kept  in  yards  or  are  otherwise  confined.  The  ordinary 
hopper  feeders  are  preferable,  especially  if  they  are  supple- 
mented with  grain  cast  in  the  litter  for  the  hens  to  scratch 
after;  good  exercise  is  thus  furnished. 

The  box  or  hopper  system  is  especially  well  fitted  for  the 
use  of  laying  hens  that  are  confined  in  yards.  Dry  mixtures 
of  ground  grains  or  other  prepared  foods,  or  dry  mashes  as 
they  are  called,  are  frequently  used  under  these  conditions. 
Hoppers  that  will  hold  several  days'  supply  of  the  mixture 
are  filled  with  it  and  placed  so  that  the  fowls  may  help  them- 
selves at  any  time.  It  is  best,  however,  when  introducing 
this  system,  never  to  put  more  than  one  day's  supply  of 
dry  mash  in  the  hoppers  at  once.  The  hoppers  may  be 
attended  to  at  night  at  the  same  time  that  the  morning 
ration  of  whole  grain  is  scattered  for  the  fowls.  A  mixture 
of  dry  meals  made  of  equal  parts  by  weight  of  wheat  bran, 
wheat  middlings,  and  alfalfa  meal,  with  7  per  cent,  of  meat 
scraps,  is  used  as  a  dry  mash.    Hoppers  that  will  hold  several 
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days'  rations  are  filled  with  this  mash  and   the  hens   help 
themselves  continually  from  it. 

When  this  system  of  feeding  is  being  introduced  into  a 
poultry  plant,  only  as  much  dry  mash  as  is  desirable  for  one 
day's  use  should  be  put  into  the  box  each  evening  after  the 
fowls  have  gone  to  roost;  this  mash,  together  with  a  portion 
of  grain,  is  left  for  their  early  morning  meal.  After  a  few 
days  the  hens  will  eat  sparingly  of  the  dry  mash,  provided 
the  proper  amount  of  grain  is  fed  to  them  at  regular  inter- 
vals. The  dry  mash  is  a  supplementary  food  supply  that  is 
more  quickly  digested  than  the  whole  grain.  When  the 
hens  are  accustomed  to  this  manner  of  feeding,  the  hoppers 
can  be  filled  and  kept  constantly  supplied  with  the  dry  mash. 
If  a  fair  proportion  of  grain  and  other  foods  is  given,  the 
hens  will  not  eat  too  much  mash,  but  if  the  birds  are  underfed 
they  may  gorge  themselves  .from  the  hopper.  Grit,  shell, 
and  charcoal  should  also  be  fed  from  a  hopper.  Hens 
accustomed  to  this  system  of  feeding  will  not  overeat,  but 
if  there  is  an  excess  of  fat-forming  material  in  the  hoppers, 
they  are  apt  to  select  this  kind  of  food  and  fatten  on  it. 
Ordinarily,  the  foods  fed  in  hoppers  should  be  rich  in  egg- 
forming  material.  Neither  whole  com,  cracked  com,  nor 
com  meal,  nor  any  other  grains  or  meal  rich  in  starch  or 
sugar  should  be  fed  in  hoppers  to  laying  hens. 

24.  Feeding  Place. — As  the  grotmd  that  is  long  used  for 
the  purpose  of  feeding  becomes  tainted  and  contaminated 
with  disease  germs  the  feeding  place  should  be  frequently 
changed.  Grain  for  hens  confined  in  yards  should  be  well 
scattered  or  raked  into  the  soil.  During  the  winter  season 
the  grain  for  hens  should  be  so  placed  that  they  must  scratch 
to  get  it.  Scattered  chaff,  straw,  hay,  or  other  broken  fodder 
about  the  bam  form  excellent  feeding  places  for  farm  hens. 
If  the  fowls  are  confined  in  yards  or  houses,  the  food  should 
be  thrown  into  the  litter  on  the  floor  inside  the  hen  house, 
or  into  the  litter  in  the  scratching  shed  or  outbuildings. 
Food  for  fowls  must  not  be  thrown  into  wet  or  dirty  litter 
nor  on  wet  or  moldy   ground-     The   feeding   of   chickens. 
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turkeys,  ducks,  and  geese  on  the  same  ground  ought  to  be 
avoided;  each  kind  of  bird  should  have  a  separate  feeding 
place. 

25.  Exercise. — Without  exercise,  which  is  of  as  much 
importance  as  good  food,  the  fowls  are  continually  ailing 
and  do  not  produce  eggs.  By  compelling  the  fowls  to  dig 
and  hunt  for  food  they  are  given  exercise  that  removes 
inactivity  and  increases  the  body  heat.  Exercise  expands 
the  lungs  and  develops  heart  action  to  such  an  extent  that 
the  health  improves,  the  appetite  increases,  the  digestion 
is  made  better,  and  as  a  result  of  all  these  activities  more 
eggs  are  produced.  It  is  possible,  however,  for  the  hens  to 
have  too  much  exercise.  If  the  litter  is  deep  and  heavy  it 
imposes  an  excess  of  work  on  the  hen  to  enable  her  to  gain 
a  food  supply.  Healthful  exercise  rather  than  laborious 
work  is  the  requirement  necessary  to  improve  the  health 
and  increase  the  egg  yield  of  the  hens.  Exercise  requires 
the  use  o£  the  fat-forming  principles  in  foods  and  prevents  the 
fowls  from  becoming  fat.  Fowls  that  are  continually  hunting 
for  small  grains  do  not  acquire  bad  habits,  while  if  they 
obtain  their  food  with  little  effort  they  will  not  exercise  enough 
to  warm  their  bodies  and  are  liable  to  acquire  many  bad  habits. 

26.  Natural  Ezercise.-^Fowls  obtain  the  most  natural 
exercise  in  wandering  over  fields  in  search  of  bugs  and  seeds, 
or  in  scratching  in  the  leaves  or  grass  of  the  woods  or  fence 
comers  in  search  for  food  that  is  hidden  beneath.  Poultry 
runs  that  are  overgrown  with  trees  and  strewn  with  leaves 
are  natural  open-air  scratching  shelters  where  grain  can  be 
fed  to  the  fowls  during  all  kinds  of  weather,  provided  that 
the  ground  and  leaves  are  dry.  The  value  of  wooded  lots 
or  runs  that  are  overgrown  with  underbrush  cannot  be 
overestimated.  No  place  is  better  for  the  laying  hen  or  the 
growing  chick  than  partly  cleared  land,  overgrown  with 
scrub  oak  or  pine  trees,  provided  the  danger  from  birds  of 
prey  and  vermin  is  not  too  great.  In  places  like  this,  fowls, 
both  young  and  old,  obtain  natural  exercise  and  food,  and 
vitality  is  secured  and  maintained. 
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DESIRABLE    POOD 

27.  Importance  of  Variety  in  the  Diet. — The  appetite  is 
sharpened  and  the  digestion  improved  by  a  variety  of  grain 
and  other  foods.  The  system  revolts  against  the  continual 
use  of  one  unpalatable  food;  in  this  way  Nature  asserts  her- 
self and  demands  a  varied  diet.  Every  locality  furnishes 
many  kinds  of  foods  suitable  for  poultry,  and  from  these 
foods  it  is  nearly  always  possible  to  select  a  wholesome  diet; 
consequently,  it  is  seldom  necessary  to  send  far  for  poultry 
food.  In  one  section,  a  mixture  of  com,  wheat,  meat 
scraps,  and  coconut-oil-cake  meal  is  favored;  but  in  another 
section  where  Kaffir  com  is  abundant,  this  grain,  together 
with  a  very  little  cottonseed  meal,  flaxseed,  and  ground 
alfalfa,  can  be  fed.  These  rations  can  be  balanced  to  meet 
the  demands  for  egg  production,  growth,  or  market  meat. 

28.  Wholesome  Foods. — Any  kind  of  food  that  promotes 
health,  vigor,  and  egg  production  is  fit  for  poultry,  provided 
it  is  free  from  disagreeable  odors  that  can  be  trans- 
mitted to  the  flesh  or  to  the  eggs.  No  one  kind  of  food  is 
vastly  superior  to  all  others.  While  com,  wheat,  oats, 
barley,  and  their  by-products  are  highly  favored  in  many 
districts,  their  use  is  not  unperative.  In  China,  whole  rice 
in  the  hull  is  fed,  and  the  ration  is  balanced  with  fish,  bugs, 
and  worms.  In  the  wheat-growing  belts,  wheat  and  its 
by-products  are  used;  where  oats  are  grown  in  abundance, 
they  are  the  staple  foods  for  fowls.  In  connection  with  these 
local  products,  other  foods  must  be  used  to  balance  the 
carbohydrates  and  fat,  and  to  furnish  the  nitrogen  necessary 
for  growth  and  egg  production.  If  part  of  the  food  supply 
must  be  purchased,  it  is  well,  if  possible,  to  buy  concentrated 
foods  that  are  rich  in  nitrogen.  Relatively  much  nutrition 
can  be  obtained  from  these  foods,  and  a  small  portion  will 
balance  a  ration  that  has  an  excess  of  fat  and  carbohydrates. 
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29.  Concentrated  Foods. — Some  concentrated  foods  should 
be  used  to  a  very  limited  extent  only.  Among  these  foods 
is  cottonseed  meal,  the  use  of  which  should  never  be  long 
continued.  It  should  never  be  fed  oftener  than  three  times 
a  week,  and  on  these  occasions  not  more  than  2  per  cent, 
of  the  ration  shoxild  consist  of  this  meal.  Rupture  of  the 
egg-producing  organs  and  death  follow  the  continuous  and 
liberal  feeding  of  this  product.  Gluten  meal  of  good  quahty 
is  a  better  poultry  food  than  cottonseed  meal;  it  is  a  reliable 
and  palatable  food,  and  no  ill  effects  follow  its  use.  Coconut- 
oil-cake  meal  is  safely  used;  linseed-oil-cake  meal,  not  to 
exceed  10  per  cent,  of  the  ration,  may  also  be  fed. 

30.  Quantity. — Some  of  the  most  desirable  rations  are 
shown  io  Table  XIV,  The  quantities  given  in  each  division 
are  sufficient  for  feeding  sixteen  hens  for  30  days,  and  pro- 
vide about  4  ounces  of  food  daily  for  each  hen.  The  whole 
grain  in  all  these  rations  should  be  fed  by  hand;  the  meal 
and  meat  in  each  should  be  mixed  together  and  be  fed  either 
as  a  wet  or  a  dry  mash.  Rations  (t)  and  (j)  are  double, 
or  two-part,  rations.  One-half  of  the  daily  ration  should 
be  fed  from  each;  the  two  will  answer  for  60  days.  Rations 
(a),  (6),  (c),  and  {(£)  are  best  suited  to  a  promiscuous  lot 
of  fowls  ranging  in  age  from  6  months  to  several  years. 
Rations  (e),  (f),  (g),  and  (k),  being  largely  composed  of 
concentrated  foods,  will  be  best  suited  for  laying  hens. 
Rations  (t)  and  0^  are  for  laying  hens  that  have  free  range 
and  are  able  to  pick  up  insects  enough  to  supply  their  demand 
for  animal  food.  Rations  (i)  and  {k)  are  fed  in  hoppers  as 
dry  mash.  The  molasses  feed  used  should  be  of  good  quality. 
Ration  (/)  consists  of  meals,  wheat,  and  milk;  the  meals 
should  be  moistened  with  the  milk.  The  milk  not  used  in  this 
way  is  made  into  cottage  cheese  and  is  fed  in  this  form.  In 
the  use  of  all  rations  where  meals  only  are  mentioned,  a 
daily  ration  for  each  hen  should  consist  of  2  ounces  of  dry 
meal,  fed  wet  or  dry.  and  an  equal  amount  of  whole  grain. 

31.  Grit  and  Shell. — None  of  the  foregoing  rations  fur- 
nishes enough  mineral  matter  for  egg  formation  and  for  the 
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other  demands  of  nature.  Each  hen  requires  each  year 
for  the  formation  of  eggshells  as  much  lime  as  is  contained 
in  2  pounds  of  oyster  shells.  Cut  green  bone,  crushed  dry 
bone,  and  animal  meal  should  also  be  used  to  furnish  other 
mineral  matter.  Grit,  as  has  been  seen,  is  essential  for  the 
proper  digestion  of  food  and  must  be  supplied  to  the  fowls. 
Hard  limestone  grit  is  especially  valuable,  as  it  not  only 
helps  to  grind  the  other  food  but  is  itself  partly  assimilated 
and  helps  to  form  eggshells  and  bones.  It  should  be  remem- 
bered that  shell  and  bone  cannot  take  the  place  of  grit. 

32.  Groimd  Food. — The  most  nutrition  can  be  extracted 
from  food  the  assimilation  of  which  is  not  hastened  by 
unnatural  influences.  Regular  and  uninterrupted  work  of 
the  digestive  oi^ans  has  a  healthful  influence  over  the  entire 
system,  and  if  the  digestive  organs  are  disturbed,  the  entire 
organism  is  unbalanced.  Ground  food  and  by-products  from 
the  manufacture  of  human  foods  are  more  readily  digested 
by  poultry  than  whole  grains,  for  less  labor  is  imposed  on 
the  digestive  organs  in  grinding  the  meal  into  pulp  than  is 
necessary  with  hard  grain.  Like  whole  grains,  meal  and  by- 
products should  be  of  the  proper  composition.  Groimd  foods 
should  not  be  extremely  concentrated,  nor  is  it  best  to  have 
them  of  a  fattening  nature.  Only  a  part  of  the  daily  ration 
should  consist  of  ground  food, 

33.  Hash  Feed. — Wet  mash  is  more  quickly  digested  than 
is  ground  food  given  as  a  dry  mash.  For  this  reason,  the  wet 
mash  is  preferred  when  it  is  desirable  to  have  a  speedy 
assimilation  of  the  food.  This  kind  of  assimilation  is  some- 
times desirable,  for  it  is  possible  by  using  mash  food  to 
produce  more  eggs  in  a  given  length  of  time  than  by  the  use 
of  whole  grains,  but  generally  the  use  of  wet  mash  is  to  be 
avoided.  Wet  mash  is  laxative;  it  passes  quickly  through 
the  crop  and  gizzard,  and  it  imposes  an  unnatural  labor  on 
the  liver  and  intestines;  the  more  moisture  the  mash  con- 
tains, the  greater  the  strain  imposed  upon  these  digestive 
organs.  There  is  more  waste  in  feeding  wet  mash  than  in 
feeding  dry  feed;  less  of  the  food  value  is  secured  from  speedy 
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digestion  and  more  of  the  food  is  wasted  in  the  excrement. 
If  the  mash  is  to  be  fed  wet  it  should  be  mixed  into  a  crumbly 
mass  with  the  use  of  as  little  moisture  as  possible.  It  should 
be  so  mixed  that  when  cast  on  the  ground  it  will  break  into 
bits;  if  moistened  with  wann  milk,  the  mash  is  less  laxative 
than  if  moistened  with  water.  All  wet  mash  should  be 
moistened  with  hot  fluids. 

34.  Cooked  Foods. — Thorough  boiling  improves  the  value 
of  some  foods  for  poultry.  One-half  of  all  the  food  fed  to 
growing  fowls  can  be  thoroughly  cooked  and  good  results 
obtained  from  its  use.  When  the  entire  ration  is  cooked  and 
fed  damp,  bad  results  will  follow.  Refuse  from  the  kitchen, 
if  cut  into  small  pieces  in  the  bone  mill,  mixed  with  vege- 
tables and  meal,  and  thoroughly  cooked,  makes  excellent 
food  for  fowls.  Small  or  broken  beans,  peas,  potatoes,  and 
other  vegetables,  when  mixed  with  ground  food,  boiled  and 
fed  warm,  make  an  excellent  egg-producing  ration.  The 
labor  and  expense  of  cooking  are  the  chief  objections  to  the 
use  of  much  cooked  food.  All  wet  mash  is  best  if  thoroughly 
cooked. 

35.  Green  Food. — Fowls  can  exist  without  green  or  vege- 
table food  of  any  kind,  but  they  do  better  in  every  way  if  a 
portion  of  their  daily  ration  is  green  food,  vegetable  food, 
or  a  substitute  for  it.  They  may  have  as  much  of  this  kind 
of  food  as  they  will  eat.  Hens  in  confined  quarters,  if  given 
a  liberal  supply  of  green  food, "produce  more  eggs  than  they 
do  without  it.  At  least  one-tenth  of  the  food  fed  to  fowls 
should  be  green. 

36.  Hay. — A  supply  of  clover  or  alfalfa  hay  should  be 
kept  where  the  fowls  may  at  any  time  help  themselves  from 
it.  A  frame  made  of  slats  and  fastened  at  the  bottom  with 
hinges  against  the  side  wall  forms  a  manger  from  which  the 
bens  caii  pick  the  leaves  from  the  hay;  for  a  large  number 
of  fowls,  mangers  are  made  of  slats  and  placed  so  that  the 
hens  can  get  at  them  from  all  sides.  The  leaves  of  clover  and 
alfalfa  hay  are  especially  relished  by  the  fowls,  and  they  will 
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consume  small  particles  of  hay  of  all  kinds.  Hay  made  from 
clovers  contains  ash  that  is  valuable  for  poultry,  and  the 
food  constituents  of  clover  hay  seem  to  be  unusually  well 
suited  to  hens.  Steamed  clover  aids  in  e^  production. 
Clover  hay  strengthens  and  invigorates  the  digestive  system 
by  distending  the  intestines  and  aids  in  digesting  concen- 
trated foods.  No  trouble  results  from  the  judicious  feeding 
of  clover  hay,  but  if  the  fowls  eat  too  many  large  pieces 
their  crops  will  become  distended  and  clogged. 


UMDEaiBABLB    FOOD 

37.  Foods  of  Poor  QiuUlty.— Light-weight  grains  encased 
in  hulls  are  tmwholesome  poultry  food;  and  on  account  of 
their  excess  of  crude  fiber  they  are  little  better  than  straw. 
So  few  of  the  mixed  foods  that  are  made  for  cattle  are  fit 
for  poultry  that  it  is  wise  to  avoid  them  all.  Foods  exceed- 
ingly rich  in  protein  are  to  be  avoided  if  they  have  also  a 
large  portion  of  dry  material.  The  dry  matter  in  foods 
may  be  partly  digestible  or  wholly  indigestible.  Those 
foods  in  which  the  dry  matter  is  wholly  indigestible  should 
never  be  used  as  food  for  fowls  of  any  kind.  Barley,  oats, 
or  wheat  of  poor  quality  are  to  be  shunned,  because  the 
energy  expended  in  digesting  them  is  out  of  proportion  to 
the  nutrition  obtained  from  them.  Poor  meal  that  contains 
a  surplus  of  crude  fiber  is  unfit  for  food.  It  is  wasteful  to 
feed  poor  bran,  shorts,  or  middlings  to  poultry. 

Highly  concentrated  foods  can  be  used  with  safety,  pro- 
vided they  do  not  contain  injurious  elements.  Cottonseed 
meal  is  not  of  vital  importance  as  food  for  poultry,  and  it 
is  best  to  omit  it  from  the  ration  because  of  dangers  incident 
to  its  use.  Foods  composed  of  unknown  ingredients  should 
be  eliminated  from  foods  for  poultry.  Fowls  do  not  like 
rye,  nor  is  it  a  valuable  food  for  them;  there  is  so  little  good 
and  so  much  risk  in  its  use  that  it  should  not  be  used.  Foods 
that  excite  the  heart's  action  and  disturb  the  egg-producing 
organs  are  dangerous;  they  induce  internal  troubles  and  may 
cause  death. 
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38.  Poisonous  Foods. — Fowls  sometimes  die  from  pto- 
maine poisoning.  Putrid  meat,  spoiled  giain,  and  other 
fermented  or  spoiled  foods  are  frequently  the  source  of  this 
poison.  Foods  that  are  otherwi^  wholesome  are  made 
unwholesome  through  dampness  or  mold.  Dead  animals  or 
vermin  in  meal  or  grain  may  render  the  food  unfit  for  use. 
Contact  with  poisonous  drugs  or  other  dangerous  products 
may  poison  grains  or  meal  so  exposed.  Fatal  poisons  are 
found  in  putrid  water,  and  whole  flocks  of  fowls  are  some- 
times killed  by  eating  for  grit  rock  salt  that  has  been  poured 
on  the  ground  from  an  ice-cream  freezer.  Mixtures  of  sul- 
phate of  iron  and  sulphuric  acid,  or  blue  vitriol  carelessly 
used,  poisonous  mixtures  used  as  sprays  and  left  exposed, 
all  result  in  death  if  eaten  b^  the  fowls. 

Salt  meat  or  the  brine  from  which  the  meat  has  been 
removed,  salt  fish,  and  the  brine  from  fish  barrels  or  ice- 
cream freezers  are  fatal  to  poultry  of  all  kinds,  if  freely 
eaten  or  drank  by  them.  Decayed  vegetables  or  fruits,  the 
fermenting  waste  from  cider  mills  or  canning  factories, 
grains  and  slops  from  distilleries,  are  all  detrimental  to 
^g  production,  and  when  hens  are  fed  on  them  the  flavor 
of  the  egg  is  influenced ;  they  also  taint  the  meat  of  the  fowl 
that  feeds  freely  of  them.  Any  or  all  kinds  of  fermenting 
foods  are  detrimental  to  fowls.  Grain  or  grain  by-products 
that  are  damp,  heated,  and  moldy,  are  improper  poultry 
foods,  because  they  disturb  digestion  and  cause  bowel  trouble 
even  though  they  may  not  poison  the  fowls  that  eat  them. 
Any  food  that  disturbs  the  digestion  or  causes  bowel  trouble 
is  not  fit  to  be  fed  to  fowls  of  any  kind. 

Nothing  is  more  injurious  to  poultry  food  than  mold. 
It  often  appears  in  stale  bread  and  meals  of  all  kinds;  it 
may  exist  inside  the  shell  of  an  egg  and  contaminate  the  chick 
prior  to  its  coming  from  the  shell.  Grain  may  have  a  wet 
or  musty  odor  and  still  be  wholesome  food  for  fowls;  the 
danger  lies  in  the  rapid  growth  of  the  green  mold  that  fol- 
lows such  conditions.  Bread  may  be  freed  from  mold  by 
toasting  or  baking  it  perfectly  brown,  dry,  and  hard;  it  can 
then  be  reduced  to  small  particles  for  feeding.     Grains  of 
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all  kinds  can  be  cleansed  of  mold  by  passing  them  through  a 
fanning  mill  and  by  sprinkling  them  with  lime  wash  and  drying 
them.  To  make  the  wash,  mix  1  quart  of  slaked  lime  with 
9  quarts  of  hot  water.  To  clean  the  grain,  pile  it  and  moisten 
it  with  this  mixture;  stir  the  pile  with  a  rake  until  all  the 
grain  is  coated,  then  spread  the  grain  on  cotton  cloth  and  dry 
it  in  the  sun.  When  the  grain  is  thoroughly  dry,  remove 
the  excess  of  lime  by  shaking  the  grain  in  a  basket  or  bucket 
before  feeding  it  to  the  fowls. 


SPBCIAL-PURPOSE  FEEDING 


STSTEMS  AND   VARIETY  IN  FEEDING 

39.  Systems  of  Feeding.— Poultry  may  be  successfully 
fed  by  the  use  of  a  system  in  which  dry  food  alone  is  used, 
or  by  one  in  which  part  of  the  food  is  given  as  a  wet  mash 
or  gruel.  A  system  of  some  kind  must  be  followed,  because 
regularity  is  of  prime  importance  in  caring  for  poultry. 
Sudden  changes  in  the  system  of  feeding  are  liable  to  pro- 
duce disastrous  results. 

40.  Dry  Feeding. — The  system  of  dry  feeding  is  more 
closely  in  accordance  with  natural  feeding  than  are  the 
other  methods.  The  use  of  all  dry  food  is  beneficial  to 
health;  its  use  lessens  the  danger  of  bowel  troubles  and 
other  ills  of  the  digestive  tract,  and  permits  the  liver  to 
continue  its  functions  undisturbed.  An  excess  of  labor  is 
forced  on  this  organ  by  the  use  of  unnatural  food.  Grains 
in  their  natural  state,  meal  made  from  them,  by-products, 
meat  scraps,  and  other  wholesome  foods,  all  may  be  fed  in 
the  dry  state. 

41.  Wet-Hash  Feeding. — Feeding  systems  other  than  dry 
are  grouped  under  the  term  wet-mash  feeding.  This  system 
is  the  more  generally  used.  By  its  employment  the  labor 
of  the  crop  and  gizzard  are  lessened  but  additional  labor  is 
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thrown  on  the  liver  and  other  organs  and,  while  the  food  is 
more  speedily  assimilated,  there  is  a  waste  of  food  material. 

42.  Importance  of  Variety  in  the  Ration. — As  has  been 
seen,  one  kind  of  food  used  constantly  will  not  answer  unless 
it  is  a  balanced  ration  within  itself,  and  even  then  the  system 
of  the  fowl  will  revolt  against  the  prolonged  use  of  a  single 
food.  Com,  the  acknowledged  peer  of  any  grain  as  a  poultry 
food,  will  destroy  life  if  fed  alone  constantly;  hulled  oats, 
which  is  a  near  approach  to  a  balanced  ration,  cannot  be 
long  endured  as  a  single-grain  ration.  If  a  mixture  of  many 
kinds  of  foods  is  fed  to  poultry,  the  individual  will  select 
from  it  a  diet  that  is  best  suited  to  the  needs  of  its  body  at 
the  time  the  food  is  consumed.  The  fat-forming  foods  are 
generally  chosen  first;  and  if  there  is  enough  of  these  foods 
to  satisfy  the  appetite,  too  much  fattening  food  will  be  eaten. 
To  avoid  this,  only  the  needed  amount  of  the  fat-forming 
grain  should  be  put  into  the  diet.  The  other  foods  should 
be  rich  in  protein.  Fowls  of  all  kinds,  both  old  and  young, 
naturally  select  a  surplus  of  fattening  foods,  and  in  this 
way  store  up  fat  against  a  time  of  want, 

43.  Change  of  Diet. — If  a  change  of  diet  is  desirable,  it 
should  be  made  gradually;  for  example,  if  Unseed  meal  is 
to  be  substituted  for  middlings,  a  small  amount  of  the 
middlings  should  be  removed  from  the  ration  each  day,  and 
the  linseed  meal  should  be  added  gradually.  A  sudden 
change  of  diet  may  disarrange  the  entire  digestive  sys- 
tem and  cause  indigestion  and  bowel  trouble.  Ailments 
that  are  mistaken  for  cholera  come  suddenly  after  radical 
changes  of  diet,  and  frequently  a  sudden  change  in  meals 
given  as  mash  food  causes  the  trouble.  There  is  less  danger 
in  a  change  of  grain  food.  There  is  a  wide  scope  for  the 
selection  of  grain  food  for  hens;  many  rations  of  widely  differ- 
ent kinds  of  food  can  be  used  and  excellent  results  obtained 
from  each.  This  seems  to  prove  that  it  matters  less  what  is 
fed  than  would  at  first  appear.  The  important  factor  is  that 
the  digestible  food  principles  be  present  in  the  proper 
proportion  and  amount  and  that  the  ration  be  palatable. 
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FEEDIKO  OF  TOUKG  OHICKS 

THE    FIRST    FBVT    WBBKS 

44.  While  the  use  of  nutritious  foods  and  the  practice 
of  regularity  in  feeding  them  are  essential  for  success  in  all 
branches  of  poultry  feeding,  nowhere  are  these  things  more 
necessary  than  in  the  feeding  of  newly  hatched  chicks.  The 
yolk,  which  is  absorbed  by  the  chick  just  before  it  comes 
from  the  shell,  supplies  all  the  food  needed  during  the  first 
48  hours  of  the  chick's  life.  Grit  to  aid  in  the  digestion 
of  food  is  what  the  young  chick  needs  first.  Small  grains 
of  sharp  sand  and  small  pieces  of  eggshell  are  admir- 
able for  this  purpose,  and  the  chick  should  not  be  allowed 
to  eat  anything  else  imtil  the  morning  of  the  third  day. 
Stale  bread  moistened  with  sweet  milk  and  then  pressed 
nearly  dry  is  an  excellent  first  meal  for  the  young  chicks, 
as  is  also  whole  warm  milk  direct  from  the  cow.  For  the 
next  2  or  3  days,  stale  bread  crumbs  and  line  oatmeal 
may  be  fed  at  2-hour  intervals.  Only  small  amounts  of 
food  should  be  given  at  each  meal,  there  is  more  danger  of 
the  chicks  suffering  from  overfeeding  than  from  underfeeding. 

Phosphate  of  lime,  and  other  mineral  matter  is  quite  as 
essential  to  the  chicks  as  are  other  forms  of  food.  Small 
particles  of  sand  and  eggshell  will  supply  this  need  until 
the  chick  is  at  least  2  weeks  old;  after  that  age,  small 
grit  and  bone  meal  shotild  be  supplied  constantly.  After 
the  first  week,  the  method  of  feeding  must  be  governed 
largely  by  the  season  of  the  year  and  the  purpose  for  which 
the  chicks  are  intended.  If  the  chicks  are  hatched  in  mid- 
winter, a  method  of  feeding  different  from  that  used  during 
the  spring  and  summer  season  must  be  practiced.  If  the 
chicks  are  intended  for  broilers,  they  should  be  fed  for  early 
market;  if  grown  for  general  use,  they  must  be  fed  for  steady 
and  regular  growth  to  a  vigorous  maturity. 

45.  The  first  4  weeks  form  the  most  critical  period  of 
the  chick's  life,  and  after  this  period  has  passed  the  danger 
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of  loss  from  natural  causes  grows  less  with  each  succeeding 
week.  The  hardest  struggle  for  existence  begins  after  the 
first  few  days  and  continues  until  the  chicks  are  about 
4  weeks  old.  There  are  numerous  more  or  less  successful 
methods  of  feeding  the  young,  growing  chick.  The  secret  of 
success,  however,  is  to  feed  the  chicks  enough  good  food  to 
have  them  thoroughly  satisfied  after  each  meal  and  yet 
hungry  for  more  when  the  next  feeding  time  comes.  Suit- 
able amounts  of  wholesome  foods  must  be  fed.  A  pleasing 
variety,  neither  too  few  nor  too  many  foods,  must  be  supplied. 
The  ration  for  young  chicks  must  be  rich  in  protein  and  unless 
"  they  can  run  about  in  the  fields  where  there  are  plenty  of 
insects  and  worms,  some  kind  of  animal  food  must  be  added 
to  the  rations,  for  grains  and  cereals  will  not  supply  all  the 
TABLE  XT 

FEEDINQ    8TAHDARDB    FOB    TOUNG    CHICKa 


Amounts  p«r  i»  Pounds  oE  Uve 
W^tofChiolo 

nl 

Ag*  of  Chicle 

^11 

-If 

sj 

III 

^1 

First  1  weeks 

Two  to  4  weeks 

Four  to  6  weeks 

Sixto8weeka 

Eight  to  to  weeks. . 
Ten  to  la  weeks .... 

9.6 
8.6 
7-4 
6.4 
S-4 

1.6 

■4 

■5 

-4 
■4 
■3 
■3 

1.2 

6.1 
S-6 
4.9 
4.4 
3-7 

■5 

.6 
■S 
■.■! 
■4 

18,800 
17.730 
15,640 
.3,78° 

ii,6So 

I  to  4.1 

1  to  3.4 

1 103.3 
1103.7 

I  to  4.3 

1  to  4-4 

food  principles  needed.  To  sura  up,  the  most  satisfactory 
growtii  will  be  secured  by  feeding  rations  with  a  nutritive 
ratio  of  less  than  1  to  4. 

46.  Table  XV  shows  the  amounts  of  digestible  nutrients 
required  daily  per  100  pounds  of  live  weight  of  chicks  of 
different  ages  from  2  to  12  weeks.  As  the  chick  matures,  the 
nutritive  ratio  widens  but  dc«s  not  reach  the  wide  ratio  of 
the  fattening  ration.     A  closer,  or  narrower,  ratio  is  required 
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in  the  food  of  the  chicks  that  are  grown  in  confined  quarters 
than  is  needed  for  those  that  have  the  natural  advantages 
of  a  free  range. 

47.  There  is  no  method  of  feeding  growing  chicks  that 
positively  assures  success.  Vitality  of  constitution  in  the 
chicks  themselves  is  absolutely  essential,  and  if  this  quality 
is  lacking  no  system  or  method  of  feeding  can  be  successful. 
If,  however,  the  chicks  are  strong,  numerous  methods  of 
feeding  can  be  used  with  marked  success,  care  being  taken 
to  see  that  the  right  foods  are  used  to  build  up  and  maintain 
the  body.  If  the  chicks  fail  to  thrive,  it  is  an  indication  that  ■ 
the  proper  elements  are  not  present  in  their  ration,  or  that 
individual  vitality  is  tacking.  If  many  of  the  young  chicks 
thrive  and  a  few  do  not,  this  indicates  a  lack  of  vitality  in 
a  few;  if  the  entire  lot  fails  to  flourish,  it  is  evidence  either 
that  vitality  is  lacking  or  that  the  ration  is  absolutely  wrong. 
When  this  latter  thing  occurs,  the  ration  should  at  once  be 
changed  to  one  of  all  cooked  food. 

48.  Shnple  Ration. — For  chicks  that  are  a  week  or  more 
old,  a  simple  ration  can  be  made  of  4  parts,  by  weight,  of 
cracked  com,  2  parts  of  broken  wheat,  2  parts  of  oatmeal, 
and  2  parts  of  granulated  scraps.  The  com  should  be  broken 
into  small  pieces  and  the  meat  scraps  must  be  of  good  quality, 
rich  in  protein,  and  of  small  size;  beef  scraps  that  contain 
fat  are  not  fit  to  use  in  this  ration.  After  the  chicks  are 
6  weeks  old,  a  ration  made  of  cracked  com,  whole  wheat, 
and  hulled  oats  with  beef  scraps  can  be  used.  In  addition 
to  the  grain  and  meat  ration,  grit,  green  food,  broken  sea 
shell,  or  bone  meal  are  necessary  for  young  chicks.  All 
food  fed  to  chicks  should  be  in  small  particles  to  avoid  dis- 
orders in  the  crop  and  digestive  organs. 

49.  Cooked  Food. — Stale  bread,  dried  hard  in  the  oven 
and  broken  into  particles  small  enough  for  the  chicks  to  eat. 
makes  excellent  food,  provided  it  is  not  brown  or  burned; 
cracker  crumbs  can  also  be  used  with  equaT  success.  Stale 
bread  moistened  with  sweet  milk,  rice  boiled  in  water  and 
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drained  perfectly  dry,  and  equal  parts  of  rice,  broken  beans, 
and  peas  boiled  into  a  pulp  and  mixed  with  equal  parts  of 
com  meal  and  fine  oatmeal  into  a  dry,  crumbly,  mass,  are 
excellent  foods  for  chicks  that  fail  to  grow.  Com  bread  made 
of  5  pints  of  com  meal,  1  pint  of  wheat  middlings,  J  pint  of 
small  particles  sifted  from  beef  scraps,  and  6  eggs,  all  mixed 
with  skim-milk,  sour  milk,  or  buttermilk  to  the  proper 
consistency  and  baked  in  the  oven,  forms  a  superior  food 
for  chicks  of  all  ages.  A  little  baking  soda  should  be  put 
into  the  milk  used  to  moisten  the  meal,  and  clear  or  infertile 
e^s  tested  from  the  hen  or  incubator  can  be  used  in  making 
this  com  bread.  When  dry,  provided  it  is  sweet  and  free 
from  mold,  this  bread  can  be  passed  through  a  bone,  cutter 
and  broken  into  small  pieces. 

50.  Egg  Food. — Infertile  or  clear  eggs  that  have  been 
tested  from  incubators  or  hens  can  be  used  as  food  for  chicks. 
A  food  that  can  be  used  in  the  ration  of  chicks  of  any  age 
can  be  made  by  boiling  such  eggs  for  30  minutes  or  longer 
and  then  passing  them,  shells  and  all,  through  a  bone  cutter. 
The  finely  cut  e^s  are  then  mixed  with  five  or  six  times 
their  weight  of  dry  bread  or  rolled  oats  and  the  mixture  is 
finally  passed  through  the  cutter.  This  food  is  best  adapted 
to  chicks  between  1  and  6  weeks  of  age;  too  much  of  it  wUI 
be  injurious — as  much  as  the  chicks  will  eat  quickly  twice 
a  day  is  enough.  The  egg  food  should  be  placed  on  flat 
pans,  clean  boards,  or  in  shallow  feed  dishes  or  troughs,  and 
these  utensils  must  be  removed  as  soon  as  the  chicks  have 
finished  eating.  Small  portions  of  this  food  can  be  mixed 
with  a  fork,  spoon,  or  wooden  paddle. 

51.  Moist  Mixtures. — Damp  or  moistened  mash  can  be 
fed  to  chicks  twice  a  day  with  satisfactory  results.  The  mash 
can  be  made  from  4  quarts  of  com  meal,  3  quarts  of  ground 
oats  or  barley  free  from  hulls,  2  quarts  of  wheat  bran,  2  quarts 
of  white  middlings,  and  2  quarts  of  fine  beef  scraps,  all  mixed 
and  moistened  into  a  cmmbly  mass  with  hot  or  cold  water, 
or  with  sweet  or  sour  milk.  The  milk  should  be  scalded,  not 
boiled.     This  mash  can  be  used  in  place  of  the  ^g  food;. 
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and  it  can  be  fed  to  the  chicks  twice  a  day,  after  they  are 
3  weeks  old.  As  soon  as  the  chicks  have  eaten  their  fill 
of  this,  the  feed  troughs  containing  it  should  be  removed. 

TABLE  XTI 

MIXTURES    FOR    CHICK    FOOD 


"Z^' 

Food 

QuUtitT 
Ouuta 

(a) 

C*) 

16 
8 

3 

■5 

Cracked  Kaffir  com 

J 

Canary  seed 

Finely  granulated  meat 

■5 

(') 

W 

Fine    sittings    from 
cracked  corn 

3° 

3 

7 

Fine  broken  com 

Cracked  Kaffir  com 

Cracked  wheat 

Hulled  oats 

3S 
6 

30 

Granulated  meat 

Animal  charcoal 

S 

10 

■    C«) 

tf) 

5° 
5° 
30 

200 

300 

Clipped  oats 

100 

100 

Neither  the  egg  food  nor  the  mash  should  be  left  to  sour 
after  the  chicks  have  satisfied  their  hunger.  When  the  egg 
food  or  mash  is  fed,  the  chicks  should  have  three  meals  of 
grain  and  two  of  either  one  of   these  latter  foods  per  day. 
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52.  Chick  Food. — The  name  chick  food  is  used  to 
describe  mixtures  made  from  food  materials  that  are  used 
for  feeding  chicks.  Many  kinds  are  manufactured  and  sold 
commercially;  if  they  are  of  good  quality,  their  use  may  be 
convenient  and  safe.  Chick  food  can  be  made  of  numerous 
kinds  of  grains  and  seeds.  Any  of  the  mixtures  given  in 
Table  XVI  form  suitable  chick  foods.  After  the  grains  in  (a) 
have  been  ground  and  mixed,  4  qtiarts  of  beef  scraps  should  be 
added  to  the  mixture;  (a)  is  adapted  to  chicks  having  the 
free  range  of  the  farm;  (b)  is  for  Bantams  or  chicks  of  tender 
constitution ;  (c)  and  (d)  are  for  those  partly  or  wholly  con- 
fined; (e)  and  (/)  are  grain  mixtures  suitable  for  half -grown 
chicks  on  the  range. 

53.  Time  of  Feeding, — Young  or  growing  chicks  should 
have  their  first  meal  of  the  day  as  early  as  it  is  light  enough 
for  them  to  see  to  eat.  This  early  morning  meal  should  be 
composed  of  dry  grain  and  it  can  be  left  at  night  where  the 
chicks  will  find  it  at  daybreak.  Small  iron  dish  hoppers 
can  be  used  for  this  purpose  and  there  should  be  only  as 
much  food  given  to  the  chicks  as  they  will  eat.  The  second 
meal  should  be  given  2  hours  later,  and  may  be  composed 
of  egg  food,  mash  feed,  or  chick  food;  if  the  meal  is  made  up 
of  the  last-named  food,  it  should  be  scattered  in  dry  chaff. 
Two  hours  after  this  second  meal,  another  lot  of  egg  food  or 
mash  is  placed  in  the  dish  and  left  only  long  enough  for  the 
chicks  to  satisfy  their  hunger,  after  which  the  hoppers  are 
taken  away  and  cleaned.  Two  hours  before  sundown,  an 
ample  supply  of  grain  is  fed  to  them  by  throwing  it  into  the 
chaft  on  the  floor.  The  chicks  thrive  better  if  fed  five  times 
a  day  until  they  are  6  weeks  old,  after  which  age  they  may 
be  fed  four  times  daily;  and  at  8  weeks  of  age,  three  meals 
a  day  are  sufficient.  The  following  schedule  may  be  observed 
in  feeding  five  meals  a  day: 

First  Meal. — Soon  after  daylight.  Bread  crumbs,  seed,  or 
small  grain,  according  to  age. 

Second  Meal. — Eight  or  nine  o'clock.  Egg  food,  mash  feed. 
or  chick  feed,  according  to  age. 
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^at. — Noon.    Small  grains  or  chick  feed,  scattered 

r  dry  litter  of  some  kind. 

'eal. — Two  o'clock.     Either  egg  food,  mash  feed, 

led  with  milk,  or  johnny  cake. 

j/. — Four  o'clock.     A  full  meal  of  small  grain  or 

scattered  in  the  chaff  or  litter. 

I  grains  and  chick  feed  should  be  scattered  in  dry 

:  straw.     Fine  or  short-cut  alfalfa  or  clover  hay 

i  Utter;  sand,   sawdust,   or  chips  of  wood   are 

Utter  for  chicks.     Clean,  dry  earth  may  also  be 

for  litter. 

plementary  Food. — Com  bread,  bread  and  milk, 
or  cottage  cheese  are  supplementary  foods  that 
1  to  make  welcome  changes  in  the  diet  of  young 
ese  materials  can  be  fed  at  any  time  in  place  of 
or  the  fourth  meal;  they  are  rich,  concentrated 
nust  always  be  cautiously  fed.  Warm  bread  and 
L  dash  of  red  pepper  as  a  tonic  can  also  be  fed 
when  the  days  are  very  cold.  Chicks  that  are 
y  with  wholesome,  nutritious  foods,  and  neither 
underfed  should  thrive. 

ik. — An  ample  supply  of  water  should  be  kept 
hicks  can  help  themselves  from  it  at  will.  This 
lid  be  so  placed  that  they  will  neither  stumble 
fall  into  it.  If  water  is  not  constantly  within 
hicks  become  very  thirsty,  and  when  the  supply 
they  are  apt  to  gorge  themselves,  thus  causing 
d  death.  Water  fountains  with  shallow  dishes 
lie  for  holding  the  water  supply;  pans,  dishes,  or 
ough  which  the  chicks  can  run  are  not  suitable 
it.  Fresh  milk,  sweet  skim-milk,  and  even  sour 
1  given  as  drink  to  young  chicks,  but  the  liquid 
ept  in  a  vessel  from  which  the  chicks  can  drink, 
hich  they  cannot  scatter  the  milk  about. 
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56.  Feeding  of  Growing  Cfaicks. — The  young  of  the 
domestic  hen,  also  that  of  other  fowls  and  birds  are  usually 
called  chicks  until  the  sexes  can  be  distinguished.  Chicken 
is  a  name  also  applied  to  the  young  of  the  domestic  hen, 
and  the  same  name  is  used  for  referring  to  market  chickens 
of  all  ages.  The  tenn  growing  chicks  refers  to  the  partly 
grown  chicks,  usually  on  the  range.  After  the  chicks  are 
12  weeks  old,  they  may  be  classed  as  growing  chicks  and  they 
should  be  fed  for  a  useful  maturity,  either  for  egg  production 
or  for  market  poultry. 

57.  Ration  for  Growing  Chicks. — ^The  same  rataon  can  be 
used  to  grow  chicks  for  any  purpose.  There  are  several 
methods  of  feeding  them  that  will  fully  satisfy  their  needs. 
For  a  few  chicks  that  are  grown  in  partial  confinement,  one 
method  can  be  practiced,  while  for  a  large  number  grown 
under  like  conditions,  another  method  must  be  used;  and 
although  the  manner  of  feeding  growing  chicks  on  the  range 
differs  from  both  of  the  methods  used  in  feeding  confined 
chicks,  all  must  be  fed  a  ration  adapted  to  their  needs. 
Chicks  that  are  confined  on  a  limited  range  must  of  necessity 
have  all  their  needs  supplied,  while  those  that  have  free  range 
will  pick  up  a  large  portion  of  their  food. 

An  excellent  grain  ration  for  a  few  chicks  growing  in  confine- 
ment may  be  made  from  equal  parts  of  cracked  com,  wheat, 
oats,  and  barley.  With  this  grain  ration  the  chicks  should 
have  each  day  either  a  wet  or  a  dry  mash  made  up,  by  weight, 
as  follows:  Gluten  meal,  5 parts;  wheat  bran,  5  parts;  linseed- 
oil-cake  meal,  1  part;  beef  scraps,  5  parts.  If  this  mash  is 
fed  dry,  5  parts  of  alfalfa  meal  should  be  added.  Chicks 
that  are  not  free  to  range  must  have  plenty  of  green  forage. 
For  a  lai^  number  of  chicks  that  are  kept  in  confined  quar- 
ters, the  same  ration  can  be  used.  Perhaps  the  most  difficult 
task  in  poultry  growing  is  to  keep  a  large  number  of  fowls 
on  a  limited  area  and  have  them  flourish  after  they  reach 
the  age  of  3  months.     This  branch  of  poultry  growing,  as 


^d  by  Google 


38  POULTRY  FEEDING  §  (i 

wen  as  that  of  feeding  the  cockerels  after  they  are  separated 
from  the  pullets,  will  be  treated  in  Market  Potdtry.  The 
chick-food  mixtures  (e)  and  {/)  given  in  Table  XVI  can  be 
used  for  chicks  that  have  a  free  range  where  there  are  many 
insects,  bugs,  and  worms. 

FEEDING  OF  LATTNG  HEX8  AUD  PULLETS 

58.  Hens  and  pullets  do  best  when  they  are  kept  in 
separate  flocks  and  are  fed  in  different  ways.  Pullets  demand 
more  fattening  food  than  hens  and  they  do  not  store  the 
surplus  fat  as  the  hens  do.  The  ration  fed  to  hens  should 
contain  less  starch  than  that  for  pullets.  Notwithstanding 
the  fact  that  hens  require  less  fat-forming  food,  they  prefer 
that  kind  and  will  select  it  from  the  ration  to  the  exclusion 
of  other  more  wholesome  foods.  When  hens  and  pullets  are 
kept  and  fed  together,  the  hens  are  apt  to  get  more  fat- 
forming  food  than  they  need  and  the  pullets  may  suffer 
from  lack  of  it.  For  this  reason,  the  best  results  will  not 
be  obtained  by  keeping  the  young  and  old  stock  in  the  same 
flock.  Hens  that  are  a  year  or  more  old  should  be  fed  a 
narrower  ration  than  is  needed  for  pullets.  Pullets  that  are 
well  grown  by  fall  will  produce  more  eggs  during  their  first 
year  of  laying  than  they  will  as  hens  the  following  year. 
Because  of  this  fact,  pullets  require  more  food  than  old 
hens  do. 

Perfectly  sound,  dry  grain  is  best  for  laying  hens.  The 
weight  of  grain  is  often  an  indication  of  its  quality.  Good 
shelled  com  or  wheat  should  weigh  not  less  than  60  pounds 
per  bushel.  Oats  that  weigh  less  than  30  pounds  per  bushel 
are  unfit  for  food  for  laying  hens.  Light-weight,  immature, 
or  shriveled  grains,  or  grains  with  an  excess  of  husks,  often 
lack  the  valuable  elements  needed  for  egg  production.  It 
is  good  economy  properly  to  feed  the  best  of  grains  to 
laying  hens. 

59.  Necessities  for  Egg  Production. — A  grain  ration  that 
will  grow  chicks  to  a  perfect  maturity  contains  the  same 
principles  that  are  required  for  e^  production,  but,  as  has 
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been  shown,  there  is  a  larger  per  cent,  of  ash  and  less  protein 
in  an  e^  than  in  the  body  of  the  hen.  Grains  of  all  kinds 
contain  sufficient  fat  for.  egg  formation,  but  fat  alone  does 
not  meet  the  demands  for  egg  production.  There  must  be 
material  to  meet  the  other  requirements  for  e^  production. 
The  yolk  of  the  egg  is  16  per  cent,  protein,  30  per  cent,  fat, 
and  53  per  cent,  water.  The  white  of  the  egg  is  12  per  cent, 
protein,  2  per  cent,  fat,  and  84  per  cent,  water.  Both  white 
and  yolk  contain  a  trace  of  mineral  matter.  The  eggshell 
and  membranes  of  the  egg  are  lai^ely  lime,  and  there  is  about 
120  grains  of  mineral  lime  in  the  shell  of  each  egg.  The 
average  grain  does  not  contain  enough  ash  for  the  proper 
formation  of  eggs,  so  the  lime  necessary  for  the  eggshell 
must  be  secured  from  oyster  shells  or  other  substances  that 
are  composed  largely  of  lime  and  that  can  be  readily  reduced 
to  a  semiliquid  pulp  within  the  gizzard.  Bones  are  largely 
lime,  those  of  cattle  being  more  than  one-half  lime.  Granu- 
lated bone  or  bone  meal  as  a  source  of  lime  for  hens  is  fully 
equal  to  oyster  shell.  Dry  mortar  made  of  lime  and  sand, 
or  small  bits  of  lime  can  be  picked  up  by  the  hens  and  used 
for  the  formation  of  eggshell. 

All  grains  contain  more  or  less  mineral  matter  and  an 
excess  of  fat  in  proportion  to  protein.  The  lack  of  mineral 
matter  can  be  readily  supplied  from  cheap  material,  but  the 
protein  must  be  taken  from  concentrated  foods  that  contain 
a  high  per  cent,  of  digestible  matter  that  is  rich  in  protein. 
Animal  food  is  the  material  from  which  protein  is  most 
readily  assimilated  by  the  fowls,  and  beef  scraps  is  one  of  the 
best  animal  foods.  Good  beef  scraps  that  contain  66  per 
cent,  protein  costs  about  $50  per  ton ;  that  having  35  per  cent. 
protein  is  worth  $25  per  ton.  Milk  also  is  a  source  of  protein, 
but  milk  that  contains  4  per  cent,  of  protein  is  worth  for 
poultry  food  only  $4  per  ton.  To  secure  the  requisite  amount 
of  protein,  several  times  as  much  milk  as  beef  scraps  must  be 
fed,  provided  that  1  ounce  of  the  casein  of  milk  is  equal  in 
food  value  to  J  ounce  of  beef  scraps.  Milk  products  are 
palatable  and  easily  digested;  meat  is  more  hked  by  the  hens, 
but  not  so  readily  digested.     Gluten  meal  is  rich  in  protein 
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and  is  quite  digestible;  gluten  feed  is  often  used  in  place  of 
gluten  meal,  but  it  is  neither  so  rich  in  protein  nor  so  nutri- 
tious and  digestible. 

60.  Protein  From  Heat. — No  other  food  equals  meat  as 
a  concentrated  food  from  which  protein  for  eggs  can  be 
obtained.  Although  more  eggs  will  be  produced  in  winter 
by  hens  that  are  fed  meat  in  their  ration  than  from  any  other 
system  of'  feeding,  it  is  quite  possible  for  the  eggs  that  are 
laid  during  the  cold  weather  to  cost  more  in  food  and  labor 
than  can  be  obtained  for  them.  Cheap  foods  must  be  selected 
whenever  it  can  be  done  without  danger  of  lessening  too 
much  the  yield  of  eggs.  Then  again,  economy  can  be 
practiced  through  careful  feeding  and  by  not  feeding  more 
concentrated  food  of  any  kind  than  is  needed. 

As  has  been  said,  1  pound  of  meat  scraps  or  cut  green  bone 
is  sufficient  for  the  daily  ration  of  thirty  hens;  1  pound  of 
meat  scraps  to  10  pounds  of  meal  can  be  used  as  a  mash  for 
laying  hens;  J  ounce  of  cut  green  bone  can  be  safely  fed  to 
laying  hens  each  day.  If  these  products  are  mainly  mineral 
matter  and  fat,  they  will  not  assist  materially  in  egg  produc- 
tion, but  if  they  are  largely  protein,  they  will  be  of  value 
for  increasing  the  yield  of  eggs.  Meat  that  is  lacking  in 
egg-producing  qualities  is  wasted  if  fed  to  laying  hens;  for 
fat  fed  to  hens  produces  body  heat  and  fat.  It  is  the  protein 
value  of  meat  that  influences  the  yield  of  eggs.  Soup  that 
is  excellent  for  moistening  mash  can  be  made  from  any  kind 
of  meat.  The  carcasses  of  horses  and  cows  that  may  have 
outlived  their  usefulness  may  be  used  for  this  purpose.  The 
resulting  boiled  meat  may  be  used  to  balance  a  com  ration. 
Large  quantities  of  boiled  meat  may  be  eaten  by  the  fowls 
with  no  evil  consequences,  while  beef  scraps,  cut  green  bone, 
and  raw  meat  of  any  kind  have  a  tendency  to  cause  indiges- 
tion and  bowel  troubles. 

61.  Protein  From  Utik  and  Vegetables. — Protein  for  eggs 
has  been  successfully  obtained  from  casein,  cottage  cheese, 
and  other  milk  products;  in  some  localities  these  materials 
can  be  fed  at  less  cost  than  meat  of  any  kind.     Protein  from 
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beans,  peas,  and  other  legumes,  and  vegetables  is  more 
easily  digested  than  that  from  animal  food  but  is  not  quite 
equal  to  it  for  the  formation  of  eggs.  Linseed-oil-cake  meal 
is  one  of  the  best,  if  not  the  best,  substitute  for  meat.  Any 
or  all  of  these  materials  can  be  fed  as  a  substitute  for  meat, 
and  where  the  cost  is  less  than  that  of  meat  they  will  generally 
prove  to  be  a  profitable  substitute.  Beans  and  peas  that 
are  cooked  and  fed  with  meals  as  a  mash  are  far  better  for 
the  hens  than  if  fed  raw.  Bean  and  pea  meal  can  be  used 
in  the  mash,  and  in  some  sections  peanut-oil -cake  meal  is 
fed  successfully. 

62.  Grain  Hixtures  for  Laying  Hens. — If  the  cost  of 

grains  and  cereals  differs,  it  is  well,  for  reasons'of  economy. 
to  select  those  least  expensive  in  the  place  where  they  are 
fed.  Many  combinations  that  meet  the  requirements  for 
egg  prq^uction  can  be  made.  Any  one  of  the  fattening 
mixtures  can  be  used  as  hereafter  suggested,  or  other  rations 
may  be  made,  the  grains  used  depending  on  the  cost. 

63.  Two7Part  Rations. — Table  XVII  shows  ten  two-part. 
rations;  those  in  the  left-hand  column  are  wide,  or  fattening, 
rations;  those  in  the  right-hand  column  are  narrow,  or  egg- 
producing,  rations.  In  using  these  rations,  the  flock  is 
fed  from  a  wide  ration  and  the  narrow  ration  opposite. 
Ration  (a)  is  a  wide,  or  fattening,  ration  best  suited  to  a 
very  cold  climate,  and  with  it  is  fed  the  narrow  ration  {b) 
as  a  mash;  neither  ration  by  itself  is  adapted  for  egg  pro- 
duction. Rations  (c)  and  (d)  are  used  together  as  a  whole- 
grain  and  meal  ration,  as  are  also  (e)  and  (/).  All  these 
mixtures  are  suitable  for  winter  feeding,  and  if  fed  together 
they  form  a  satisfactory  ration  for  laying  hens.  The  wheat 
middlings  should  contain  sufficient  gluten  to  make  them 
white.  Good  buckwheat  middlings  will  answer  quite  as  well 
as  the  wheat  middlings. 

Rations  (g)  and  (h)  are  narrow  rations  best  suited  for  hens 
that  are  closely  confined  during  the  winter  months.  These 
rations  contain  considerable  crude  fiber  and  a  plentiful 
amount  of  digestible  matter.     When  fed  together,  these  two 


^d  by  Google 


POULTRY  FEEDING 


§6 


TABLE  XVn 
TWO-PART   RATIONS 


Pood 

Ouuitity 

Pound! 

,0,. 

OiumUty 

(o) 

<» 

'5 

^o 

as 

as 

(0 

Id) 

Whole  com' 

SO 
SO 
5° 
5° 

2S 

as 

Oats 

^■ 

' 

W 

(/) 

Whole  com 

5° 

as 

White  middlings 

3 

(f) 

(*) 

4o 

Wheat  bran 

'        TO 

(i) 

(;> 

so 
5° 

,lo 
6o 

Wheat  middlings 

Kaffir  com 

Id  b,  Google 


( 6  POULTRY  FEEDING  43 

rations  are  excellent  for  egg  production.  Rations  (i)  and  (j) 
are  suitable  for  a  corn-growing  district  where  Kaffir  corn  is 
plentifid  and  casein  is  obtainable  at  a  reasonable  price; 
these  two  rations  must  also  be  fed  together,  the  one  as  a 
whole-grain  ration  and  the  other  as  a  mash.  They  are 
adapted  to  hens  that  must  rough  it  more  or  less  during  the 
winter.    Meat  scraps  can  be  used  as  a  substitute  for  the  casein. 

64.  In  using  the  two-part  rations,  three  meals  per  day 
are  given  unless  the  mash  is  fed  in  hoppers,  in  which  case 
the  hens  help  themselves  from  the  hopper  at  will,  and  the 
whole-grain  part  of  the  ration  may  be  fed  in  the  morning 
and  afternoon.  One  quart  of  grain  is  enough  for  the  morning 
meal  of  twenty-five  hens.  The  grain  shoiUd  be  well  scattered 
throughout  the  litter.  Unless  a  hopper  system  of  feeding 
is  practiced,  the  mash  may  be  fed  at  any  time  between 
10  and  12  A.  M.  Two  quarts  of  the  mash  mixture  moistened 
with  hot  water  or  scalded  milk  is  enough  for  twenty-five  hens. 
Between  3  and  4  o'clock  the  third  meal,  consisting  of  1  quart 
of  grain,  should  be  given.  Fed  thus,  each  twenty-five  hens 
will  receive  4  quarts  of  food  per  day,  or  about  4  ounces  per 
hen  daily.  When  the  meal  mixture  is  used  as  a  dry  mash, 
20  per  cent,  of  alfalta  meal  should  be  thoroughly  mixed 
with  it  and  the  whole  mass  put  into  an  automatic  feeding 
hopper  from  which  the  hens  may  help  themselves  during  the 
entire  day. 

65-  Cut  Clover. — If  of  good  quality,  free  from  stems,  and 
cut  into  short  pieces,  clover  or  alfalfa  hay  is  a  valuable  addi- 
tion to  the  wet  mash;  25  per  cent,  of  the  mash  may  be  made 
of  these  hays.  To  mix  this  mash,  the  short-cut  hay  is  covered 
with  boiling  water  and  steamed  for  10  minutes;  the  surplus 
water  is  then  poured  off  and  the  meal  mixed  with  the  clover. 
In  order  to  secure  the  proper  crumbly  consistency,  it  may 
be  necessary  to  add  to  the  mass  some  of  the  water  drained 
from  the  hay.  The  entire  mixture  should  be  fed  to  the  hens 
while  it  is  warm.  Alfalfa  meal  may  be  used  in  place  of  cut 
clover.  There  is  less  waste  in  the  use  of  this  meal  for  dry 
mash  than  in  that  of  finely  cut  hay. 
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WINTBB    FEEDING 

66.  Material  to  supply  energy,  heat,  and  motive  power 
must  be  fmTiished  tp  the  hens  during  the  entire  winter  season. 
In  winter  hens  will  not  move  about  to  keep  themselves  warm; 
they  roam  in  search  of  food  but  not  for  exercise.  If  kept 
confined,  they  must  be  compelled  to  exercise ;  and  if  at  liberty, 
must  be  encouraged  to  run  about.  If  left  to  their  own 
inclination,  the  hens  will  fill  their  crops  with  com  and  stand 
about  until  time  to  go  to  roost.  Winter  poultry  foods, 
,  therefore,  must  include  the  necessities  for  existence  and  be 
so  fed  that  the  fowl  is  constantly  encouraged  to  search  for 
food.  If  the  hunger  of  the  fowls  is  never  fully  satisfied 
during  the  day,  they  will  hunt  constantly  for  food;  and  for 
this  reason,  the  one  full  meal  of  grain  should  be  given  at  night. 
The  habit  of  testing  the  efficiency  of  the  ration  by  feeling 
the  crop  of  the  hen  after  she  is  on  the  roost  is  a  good  one; 
if  the  crop  is  full,  the  hen  is  well  fed;  if  it  is  partly  full, 
she  is  not  sufficiently  fed;  and  if  it  is  empty,  she  is  slowly 
starving  to  death.  If  the  hen  is  well  fed  and  in  good  condi- 
tion, but  does  not  produce  eggs,  either  the  ration  is  at  fault 
or  the  hen  is  a  poor  egg  producer. 

The  hen  is  most  active  during  the  period  of  regular  egg 
production.  The  laying  hen  cannot  be  a  drone;  she  must 
gather  food  elements  to  maintain  her  activity  and  to  pro- 
duce eggs.  When  on  the  range  during  the  early  spring,  she 
selects  her  food  from  the  tender  green  plants  that  come 
into  life  at  that  time,  and  from  bugs  and  worms.  Her 
search  for  these  induces  new  life,  which  is  evidenced  by  bright- 
ness of  eye,  richness  of  color  in  face  and  comb,  and  an  elastic 
movement  of  the  body  that  tells  of  increased  activity.  A 
healthy  condition  is  induced  by  a  system  of  feeding  that 
encourages  activity  during  the  winter  months.  If  she  is 
given  fattening  foods  in  abundance,  the  hen  becomes  lazy; 
if  any  of  the  necessary  food  elements  are  lacking,  all  the  food 
eaten  is  utilized  to  produce  heat  and  fat,  and  egg  production 
fails  because  the  ration  is  not  balanced.  All  the  needs  of 
the  body  must  be  fully  satisfied  before  eggs  are  formed. 
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67.  Egg  Production. — Egg  production  in  the  northern 
hemisphere  declines  rapidly  in  August  and  continues  to 
diminish  until  the  molt  ends.  Ptillets  that  begin  to  lay  early 
in  the  fall  wOl  lay  less  as  winter  approaches;  both  hens  and 
pullets  fail  naturally  in  their  yield  of  eggs  at  that  time.  Egg 
production  in  the  northern  hemisphere  increases  naturally 
during  January  and  continues  until  the  maximum  is  reached, 
usually  in  April,  or  sooner  in  some  localities.  Usually  a  full 
yield  is  maintained  until  the  end  of  May,  after  which  time 
it  gradually  declines  until  the  minimum  production  is  reached. 
No  method  of  feeding  has  fully  overcome  these  natural 
conditions,  but  great  improvement  has  come  as  a  result  of 
care  and  system,  and  more  will  follow  as  better  use  is  made 
of  the  knowledge  that  comes  from  experience.  The  fertility 
of  the  eggs  also  declines  as  the  number  of  the  eggs  decreases, 

68.  Food  Consumption. — Obviously  more  solid  food  and 
water  are  required  during  the  period  of  maximum  egg  pro- 
duction than  when  fewer  eggs  are  being  produced.  Hens 
that  are  laying  well  are  seldom  fat,  but  their  weight  increases 
rapidly  as  the  egg  yield  decreases,  except  during  the  molting 
period.  Pullets  that  are  in  the  flush  of  egg  production  con- 
sume more  food  than  do  hens;  3-year-oId  hens  increase  in 
weight  more  rapidly  and  lay  fewer  eggs  and  consume  less 
food  than  do  puUets  or  yearling  hens.  All  hens  need  more 
food  during  very  cold  weather  than  they  do  when  the  weather 
is  moderate.  The  needs  of  the  hens  must  govern  the  system 
of  feeding,  and  the  amount  of  food  given  to  them  should  be 
increased  or  diminished  according  to  the  weather  conditions. 
Although  the.amount  of  food  given  should  always  satisfy  their 
demands  for  food,  the  fowls  ought  never  to  be  overfed. 
Fowls  that  are  overfed  do  not  relish  their  food  and  the  grain 
best  suited  for  egg  production  is  neglected.  When  this 
neglect  occurs,  the  proportion  of  the  neglected  food  in  the 
rations  should  be  increased.  As  long  as  there  is  considerable 
grain  left  uneaten  in  the  litter,  no  more  should  be  fed.  Fowls 
should  clean  up  all  the  grain  fed  to  them  each  day,  and  if 
this  is  not  done  the  amount  of  grain  should  be  reduced  and 
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the  grit  and  green  food  supply  increased.  If  the  grain  in 
the  litter  becomes  moldy,  the  house  should  be  thoroughly 
cleaned  and  the  litter  renewed  with  fresh,  clean  material. 
Fowls  that  neglect  their  food  and  refuse  to  partake  of  grain 
should  be  separated  from  the  tlock  and  be  compelled  to  live 
on  water  alone  for  a  day  or  two,  after  which  a  little  bread 
can  be  fed  until  the  desire  for  food  returns. 

69.  Modem  Methods. — The  feeding  of  bran,  middlings, 
meals,  and  other  by-products  as  dry  mash  to  fowls  is  a  modem 
custom  that  overcomes  the  necessity  for  feeding  wet  mash 
continually.  Meal  is  more  quickly  digested  than  whole 
grain ;  if  meal  is  fed  in  hoppers  and  is  kept  constantly  before 
the  fowls,  they  eat  a  little  at  a  time  and  are  satisfied  with 
this  small  amoimt,  provided  they  have  a  grain  ration  fed  to 
them  regularly;  but  if  the  hopper  is  empty  and  only  the 
partial  ration  of  grain  is  fed,  they  are  underfed  and  may 
suffer  for  lack  of  food.  If  the  hoppers  are  constantly  full 
and  the  grain  ration  neglected,  they  will  overfeed  from  the 
hoppers  and  the  entire  system  becomes  deranged  because  of 
a  surfeit  of  concentrated  food.  To  secure  the  full  advantage 
from  this  modem  method  of  feeding,  each  detail  of  the  plan 
must  be  carried  out;  even  reasonably  fair  results  cannot  be 
obtained  if  any  part  of  the  system  is  omitted. 

70.  Stimulants. — There  are  a  few  drugs  and  spices  that 
can  be  used  cautiously  as  tonics  for  poultry.  Foods  of  this 
kind  stimulate  the  heart  and  other  organs  to  speedy  action, 
but  stimulants  must  be  sparingly  used  or  undesirable  results 
will  follow.  Capsicum,  or  red  pepper,  is  considered  the  best 
tonic  for  poultry;  red  carbonate  of  iron  may  also  be  safely 
used.  Black  anlimony,  fenugreek  seed,  and  other  like  condi- 
ments should  be  avoided;  foods  that  stimulate  the  egg- 
producing  organs  to  tmnatural  action  are  dangerous.  A 
mixture  of  equal  parts  of  capsicum,  ground  cloves,  allspice, 
and  ginger  is  an  excellent  tonic  to  feed  in  the  mash  to  stimu- 
late action  during  cold  and  wet  weather.  Satisfactory  results 
in  some  cases  are  obtained  from  feeding  a  tablespoonful  of 
this  stimulant  twice  a  week  during  cold  or  wet  weather  to  each 
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twenty-five  fowls.  A  tablespoonful  of  red  carbonate  of  iron 
can  be  used  as  a  tonic  for  an  equal  number  of  fowls  in  molt. 
This  amount  may  be  fed  in  the  mash  every  other  day  while 
the  molt  continues.  Iron  fed  to  white  fowls  while  in  molt 
darkens  the  color  of  the  new  plumage.  Fowls  in  good  health 
and  condition  do  not  need  a  tonic  of  any  kind, 

71.  Salt. — The  use  of  salt  in  poultry  food  is  not  a  necessity ; 
but  when  birds  are  fed  a  forcing  ration  either  to  produce 
broilers,  to  fatten  fowls,  or  to  produce  eggs,  some  salt  may, 
however,  be  used  to  assist  digestion.  Eight  ounces  of  salt 
to  100  pounds  of  meal  is  enough  to  use;  much  more  than  this 
will  poison  the  grown  fowls,  and  it  is  positively  unsafe  to 
feed  more  to  the  young  chicks, 

72.  Water. — As  a  part  of  the  daily  ration,  water  is  equal 
in  importance  to  grain.  Without  water,  the  food  would  not 
be  softened  in  the  crop  and  digestion  would  not  go  on. 
Blood,  eggs,  and  meat  are  all  largely  water;  even  the  bones 
and  muscles  are  dependent  on  moisture  for  growth.  Pure 
water  is  an  absolute  necessity  for  poultry;  if  the  drinking 
water  is  tainted,  putrid,  or  contaminated  with  germs,  disease 
is  sure  to  follow  its  use.  If  the  fowls  kept  in  confinement 
do  not  have  an  abundance  of  pure  water,  their  digestive 
organs  become  diseased.  The  indications  of  this  are  dark 
face  and  comb,  dull  or  dead-looking  plumage,  lack  of  activity, 
and  no  egg  production,  A  gallon  of  fresh  water  each  day  is 
not  too  much  for  two  dozen  hens;  therefore,  a  plentiful 
supply  of  pure  water  from  which  they  can  help  themselves 
must  be  constantly  kept  within  reach  of  the  fowls. 

73.  Flavor  and  Color  of  Eggs. — The  flavor  of  the  eggs 
and  the  meat  of  fowls  is  influenced  largely  by  the  food  they 
consume;  ill-flavored  foods  destroy  delicate  flavors.  Food 
selected  for  fowls  should  be  free  from  any  taste  or  odor  that 
will  be  objectionable  in  table  meat  or  eggs.  Just  as  milk  is 
made  bitter  by  rank  weeds  eaten  by  cows,  so  eggs  may  be 
contaminated  by  barnyard  odors  or  unsavory  foods;  fowls 
that  dig  their  living  from  barnyards  and  pig  pens  may  send 
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the  odors  of  such  surroundings  to  the  table  in  their  Sesh  and 
eggs.  The  food  and  water  supply  of  fowls  will  influence  the 
color  of  their  flesh  and  the  yolk  and  albumen  of  their  eggs. 
Fowls  with  yellow  skin  and  flesh  are  improved  in  appearance 
for  the  table  if  they  are  fed  on  the  meal  of  yellow  com ;  oats  and 
barley  meal  mixed  with  milk  lighten  the  color  of  the  flesh.  The 
yolk  and  albumen  of  eggs  are  darkened  by  the  use  of  green 
food;  hens  that  are  deprived  of  green  food  lay  eggs  the 
yolk  and  albumen  of  which  appear  pale.  Iron  makes  the 
yolk  quite  dark. 


FEEDING  OP  FARU  FLOCKS 

74.  Flocks  of  farm  poultry  are  usually  mixed  lots  that 
must  be  fed  together.  They  must  be  so  fed  that  a  profitable 
yield  of  eggs  and  a  plentiful  supply  of  table  meat  is  secured 
and  the  good  health  of  the  flock  is  maintained.  If  these 
things  are  not  accomplished,  financial  loss  is  liable  to  result. 
No  error  in  feeding  farm  flocks  is  more  common  or  more 
disastrous  than  that  of  giving  too  much  fat-forming  food. 
An  all-corn  ration  renders  the  hens  excessively  fat,  some- 
times induces  apoplexy  and  causes  the  production  of  but 
few  eggs.  While  com  fattens  poultry,  it  does  not  produce 
the  best  table  meat,  for  the  flesh  of  fowls  fed  on  com  alone 
lacks  juiciness  and  flavor.  On  the  whole,  a  ration  that  will 
produce  a  good  yield  of  eggs  is  the  best  for  the  general  farm 
flock. 

Above  all,  a  regular  system  of  feeding  the  fowls  and  of 
caring  for  them  must  be  practiced.  A  regular  system  for 
the  farm  fowls  means  a  dry,  comfortable  shelter  for  the 
fowls  and  an  abundance  of  good  food  at  regular  intervals. 
A  grain  ration  for  farm  flocks  may  be  composed  of  grains 
in  the  following  proportions,  by  weight:  Cracked  com,  20 
parts;  wheat,  40  parts;  and  oats,  15  parts.  Cracked  com  is 
preferable  because  it  is  small  and,  like  wheat  and  oats,  when 
cast  into  litter  must  be  sought  for  by  the  fowls.  During  the 
winter  all  grain  should  be  thrown  into  dry  chaff  or  litter  of 
some  kind  in  order  to  keep  the  hens  busy  hunting  for  it; 


^dbyGoOglc 


i  6  POULTRY  FEEDING  49 

this  is  equally  desirable  at  all  times  for  fowls  that  are  kept 
in  yards. 

75.  During  the  winter  months,  the  hens  on  the  farm 
should  have  a  noonday  feed  of  warm  mash,  the  mixture  being 
composed  as  follows: 

Pood  Pounds 

Com  meal 40 

Meat 30 

Short-cut  alfalfa  or  clover  hay 30 

Oyster  shell 2 

Grit 1 

Charcoal ,        1 

The  meat  may  be  either  meat  from  farm  animals,  or  waste 
from  the  butcher  shop ;  and  the  alfalfa  or  clover  may  be  finely 
cut  or  ground  into  meal.  The  other  ingredients  of  the  mix- 
ture insure  a  supply  of  grit  and  egg-shell-making  material 
and  aid  in  keeping  the  birds  in  good  health.  Cooked  mash 
should  be  made  like  mush  and  may  include  table  scraps, 
kitchen  waste,  small  vegetables,  their  tops  and  peelings,  and 
food  of  all  kinds  that  otherwise  may  be  wasted.  These 
things  should  be  cut  into  small  pieces  and  boiled  to  a  pulp, 
and  before  coohng  this  mass  should  be  mixed  with  enough 
meal  to  make  a  dry  and  crumbly  mass.  When  cool,  this 
mixture  can  be  fed  to  the  fowls  in  a  trough  that  is  suffi- 
ciently long  to  accommodate  all  the  hens  at  once. 

76.  For  thirty  fowls,  1  quart  of  grain  mixture  should  be 
thrown  into  the  litter  early  in  the  morning  and  as  much  of 
the  mash  as  the  entire  flock  will  eat  in  30  minutes  should  be 
fed  at  noon.  Two  quarts  of  the  grain  mixture  to  each 
thirty  hens  should  be  fed  at  night.  No  mash  should  be 
left  in  the  trough  after  the  hens  are  satisfied ;  if  any  remains, 
it  should  be  gathered  up  and  wanned  over  on  another  day. 
Experience  and  observation  teach  the  quantity  the  fowls 
will  eat;  they  should  have  all  they  will  eat,  but  nothing  to 
waste. 
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77.  The  grain  ration  given  in  Table  VIII  is  good  as  a 
general-purpose  ration  for  farm  flocks,  for  it  will  furnish  food 
elements  necessary  tor  the  growth  of  young  fowls  and  for 
the  production  of  eggs  without  overfattening  the  hens. 
Only  the  finest  quality  of  grain  should  be  used  in  making  it. 
Bailey  can  be  used  either  wholly  or  in  part  as  a  substitute 
for  the  oats.  During  the  warm  season,  the  amount  of  com 
as  given  in  the  table  may  be  considerably  decreased.  The 
meal  ration  given  in  Table  X  is  rich  in  protein  and  is  a 
necessary  supplement  to  the  whole-grain  ration.  If  either 
the  meat  scraps  or  the  alfalfa  is  omitted  from  the  ration,  its 
value  as  an  egg  producer  will  be  practically  nothing.  The 
meat  used  must  be  lean  and  rich  in  protein;  no  pork  or 
other  fat  meat  should  be  used.  Regularity  in  feeding  this 
ration  is  as  important  as  care  in  selecting  the  foods  of  which 
it  is  composed,  and  a  close  adherence  to  the  system  is  as 
important  as  the  selection  of  the  foods. 

78.  Heating  Foods.— Feeding  hens  for  a  yield  of  eggs 
during  the  winter  season  can  be  compared  to  the  firing  of 
a  boiler.  If  too  much  heat-forming  material  is  fed,  the 
system  of  the  bird  becomes  clogged  with  fat;  if  too  little 
heating  material  is  fed,  the  egg-producing  material  will  be 
taken  to  supply  the  needed  warmth  for  the  body.  If  any 
necessary  element  is  omitted,  proper  action  will  be  wanting, 
and  the  motive  power  will  fail  to  do  its  work.  It  should  be 
remembered  that  eggs  are  formed  after  all  the  other  needs 
of  the  organism  have  been  fully  satisfied;  forcing  for  eggs 
means  feeding  in  a  way  that  satisfies  all  the  wants  of  the 
fowls  without  imposing  undue  labor  on  any  single  organ. 
This  end  may  be  attained  during  the  winter  with  farm 
flocks  just  as  it  is  with  yarded  hens,  provided  a  proper 
system  of  care  and  feeding  is  practiced.  Cold  will  not  pre- 
vent hens  from  laying,  but  during  very  cold  weather  they 
are  apt  to  exhaust  the  supply  of  food  to  warm  their  bodies. 

79.  Waste  Products. — Each  kind  of  grain  or  vegetable 
— in  fact,  any  foodstuff  grown  on  the  farm — can  be  used  as 
food  for  poultry.     The  waste  from  the  farm  and  kitchen  can 
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be  used  to  feed  the  farm  flock  wholly  or  part.  The  dust 
and  chaff  from  the  thrasher  contains  many  grains  and  weed 
seeds  that  are  liked  by  the  hens  during  the  winter  months; 
they  will  eat  all  the  seeds  if  given  the  opportunity  to  hunt 
through  waste  product.  When  they  have  finished  their 
search,  the  material  that  is  left  is  better  for  the  land  than 
it  would  have  been  had  it  not  been  cleaned  of  weed  seeds 
by  the  fowls.  The  waste  from  beans  and  peas,  when  they 
are  thrashed,  will  be  much  relished  by  the  hens  in  winter; 
small  roots,  broken  grains,  and  screenings,  all  make  good 
food  for  poultry.  Tons  of  waste  products  like  small  potatoes, 
beets,  carrots,  turnips,  and  other  vegetables  too  small  for 
market  can  be  cooked  and  made  into  palatable  food  for  the 
hens  and  other  farm  animals.  All  waste  material  having 
any  food  value  can  be  turned  to  profitable  account  by  using 
a  cutter  and  a  cooker  to  prepare  them  for  poultry  or  other 
farm  stock.  Any  good  method  of  feeding  will  bring  better 
results  from  poultry  having  free  range  than  can  be  obtained 
from  fowls  kept  in  confined  quarters. 


FEEDING  DURING  HOIiT 

80.  Molting  Period.— Fowls  and  other  birds  grow  a  new 
coat  of  feathers  each  fall.  The  time  during  which  the  old 
feathers  are  being  cast  off  and  the  new  ones  grown  is  known 
as  the  molting  period,  which  is  a  very  trying  time  in  the  life 
of  the  fowl.  The  process  of  molting  is  Nature's  way  of 
keeping  the  bird  in  a  sanitary  condition.  Its  old,  soiled, 
worn  covering  is  replaced  by  a  thick,  new,  clean  one. 
Although  the  plumage  of  chicks  really  changes  several  times 
while  the  bird  is  coming  to  maturity,  the  change  that  takes 
place  during  the  fall  of  the  second  year  of  the  fowl's  life  is 
spoken  of  as  the  first  molt.  The  body  plimiage  of  fowls  is  a 
little  less  than  5  per  cent,  of  their  entire  weight,  and  there 
is  one-^tb  as  much  nitrogen  in  the  plumage  as  is  contained 
in  the  entire  body  formation.  The  body  and  two  coats  of 
feathers  are  grown  during  the  first  9  months  of  the  exist- 
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ence  of  the  chick,  and  when  it  is  realized  that  within 
12  months  of  that  time  the  hen  must  have  sufficient  nitrogen 
in  the  food  she  consumes  to  sustain  her  body,  produce  eggs, 
and  grow  a  new  coat  of  feathers,  thB  presence  of  a  good  supply 
of  this  element  in  the  food  assumes  renewed  importance. 

Fowls  drop  a  few  feathers  at  a  time  throughout  the  entire 
year,  and,  while  hatching  and  rearing  a  brood,  the  greater 
part  of  the  breast  feathers  of  a  hen  disappears.  A  broody 
hen  that  sits  for  3  weeks  early  in  the  season  may  molt 
twice  in  that  year,  and  those  that  sit  and  rear  a  brood  late 
in  the  summer  usually  molt,  refeather,  and  begin  to  lay 
promptly.  Fowls  that  begin  to  molt  late  in  August  or  early 
in  September  do  not  usually  complete  their  molt  any  sooner 
than  do  those  that  begin  their  molt  in  October.  Hens  that 
begin  to  molt  in  October  generally  complete  the  molt  in 
about  10  weeks.  The  average  period  of  molt  is  from  2 
to  3  months.  Laying  hens  seldom  molt  until  they  have 
nearly  ceased  laying,  and  while  in  molt  they  lay  very  few 
eggs.  The  molt  of  male  birds  usually  continues  longer  than 
that  of  yearling  hens,  and  hens  more  than  2  years  old 
molt  more  slowly  than  do  yearling  hens. 

81.  Natural  Molt. — During  natural  molt  feathers  drop 
gradually  from  the  fowls;  natural  molt  will  not  cause  naked- 
ness amo'ng  the  fiock,  and  the  fowls  that  molt  in  this  way 
do  not  suffer  from  weather  changes  as  do  those  that  are 
partly  stripped  of  their  plumage  and  whose  bodies  are 
consequently  exposed  to  wet  and  cold.  Young  hens  molt 
more  quickly  than  the  older  ones;  excessively  fat  hens  do 
not  molt  so  well  as  do  those  that  are  in  a  more  healthy 
condition.  Those  that  are  thin  in  fiesh  suffer  from  the 
strain  and  they  cannot  grow  a  new  coat  of  feathers  as  they 
should.  The  hens  that  finish  the  molt  early  in  the  fall  should 
lay  well  during  the  winter.  Hens  that  begin  to  molt  late 
in  the  season  usually  finish  in  less  time  than  those  that 
begin  earlier.  A  natural  molt  north  of  the  equator  shotild 
be  completed  by  the  end  of  November  and  is  likely  to  be 
followed  by  a  large  egg  yield- 
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82.  Food  During  Holt— The  bodies  of  fowls  that  are  in 
molt  must  be  specially  nourished  with  the  proper  kinds  of 
food  to  sustain  the  organs  of  development  while  they 
are  under  the  unusual  strain  of  replenishing  the  plumage. 
Foods  rich  in  fat  and  protein  are  best  for  this  purpose;  the 
fact  that  fowls  lose  weight  during  molt  proves  that  a  steady 
drain  on  the  system  exists  at  the  time.  This  strain  is  so 
great  that  it  almost  precludes  the  possibility  of  egg  produc- 
tion during  that  period.  Fowls  in  molt  require  heat-making  . 
elements  in  their  food,  also  a  plentiful  supply  of  nitrogenous 
matter  for  growing  feathers;  consequently,  the  amounts  of 
protein  and  fat  in  the  rations  fed  at  that  time  must  be 
increased  or  the  molt  will  not  be  satisfactorily  completed. 
These  additions  can  be  secured  most  naturally  from  feeding 
more  linseed-oil-cake  meal  and  meat  in  the  ration.  Sun- 
flower seeds  also  aid  in  the  growth  of  feathers,  but  they 
contain  so  much  indigestible  fiber  that  they  are  much  less 
desirable  than  linseed  meal.  During  molt,  mash  that  con- 
tains a  large  proportion  of  linseed-oil-cake  meal  and  meat 
should  be  fed.  The  molting  fowls  should  have  a  moderate 
meal  in  the  morning,  composed  of  equal  parts  of  cracked 
com  and  whole  wheat,  and  at  noon  they  should  have  all 
they  will  eat  of  warm  mash  made  in  the  following  proportions : 

Quantity 
Food  Quarts 

Wheat  bran 4 

Wheat  middlings 3 

Ground  oats 3 

Com  meal 3 

Beef  scraps 4 

Lin  seed-oil -cake  meal 4 

Flour 1 

Alfalfa  meal 2 

During  the  first  week  of  the  molting  period  this  mixture 
should  contain  only  1  quart  each  of  beef  scraps  and  linseed 
meal,  which  should  be  increased  by  1  pint  of  each  ingredient 
every  other  day  until  the  amounts  given  in  the  table  have 
been  reached.     If  this  ration  proves  to  be  more  laxative  than 
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is  desirable,  the  amount  of  meat  and  linseed  meal  is  lessened 
and  1  pint  of  fine  charcoal  is  added  to  the  mixture.  At 
night  the  fowls  are  fed  all  the  com  meal  and  wheat  they 
will  eat.  This  way  of  feeding  is  continued  until  the  molt  is 
completed;  then  a  laying  ration  is  fed  to  the  hens. 

83.  Forced  Holt. — An  attempt  to  force  molt  is  occa- 
sionally successful,  but  the  advantages  derived  from  this 
practice  do  not  usually  offset  the  trouble  caused.  To  force 
molt,  fowls  must  be  closely  confined  in  the  poultry  house 
for  at  least  3  weeks.  During  this  time  they  '  must  be 
fed  very  sparingly,  but  should  have  all  the  fresh  water 
they  will  drink.  When  the  fowls  are  shut  inside  of  the 
house  the  food  supply  must  be  lessened  each  day  until  at 
the  end  of  the  first  week  they  will  be  fed  only  about  one- 
third  o£  the  usual  food  supply.  During  the  second  and 
third  weeks  not  more  than  1  ounce  of  grain  should  be  fed 
per  day  to  each  fowl.  This  partial  starvation  process  will 
reduce  flesh  and  fat  and  dry  the  oil  from  the  quills  of  the 
feathers,  causing  them  to  drop  more  readily  from  the  feather 
cells.  The  fowls  must  be  liberated  at  the  end  of  the  third 
week  and  their  food  supply  shoidd  be  gradually  increased. 
During  the  fourth  week  they  shoidd  receive  a  full  food 
supply;  the  food  best  for  them  is  indicated  in  the  preceding 
article.  Forced  molt  may  bring  about  a  quicker  shedding 
of  the  feathers,  but,  as  a  rule,  the  natural  molt  will  prove 
the  more  satisfactory.  Hens  that  have  passed  successfully 
through  a  forced  molt  begin  to  lay  earlier  than  those  that 
molt  naturally,  but  they  do  not  produce  more  eggs  during 
the  year. 
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FORMATION?  OF  THE  EGO 

It  Nearly  all  forms  of  animal  life  come  from  e^s.  In 
some  instances,  for  example  in  man  and  in  most  domestic 
animals,  the  egg  reaches  its  full  development  within  the 
body  of  the  mother,  and  the  young  are  bom  living,  breathing 
beings.  In  other  cases  the  egg,  protected  by  a  shell,  is 
deposited  by  the  mother  and  must  be  exposed  to  heat  for  a 
great«r  or  less  time  before*  the  young  life  within  ■  it  can 
emerge  from  the  shell  and  exist  by  itself. 

2.  Development  of  the  Egg  Within  the  Hen.— The  life  of 
the  hen's  egg  begins  in  the  ovaries,  which  are  attached  to 
the  under  side  of  the  backbone,  usually  on  the  left.  The 
ovaries  a  in  which  the  eggs  are  contained  and  the  oviduct  c 
through  which  they  pass,  are  shown  in  Fig.  1.  The  yolk  of 
the  egg  attains  its  full  size  within  the  casing  of  the  ovaries, 
which,  in  good  laying  hens,  contain  yolks  varying  in  size 
from  that  of  a  small  pin  head  to  that  of  the  full-grown  yolk. 
As  soon  as  the  yolk  has  reached  its  full  development,  the 
casing  of  the  ovary,  or  ovisac,  as  it  is  sometimes  called, 
opens  and  the  yolk  passes  into  the  oviduct  C.  The  yolk  may 
or  may  not  be  fertilized  by  the  male  element  before  or  just 
after  entering  the  oviduct.  The  oviduct  varies  in  length 
and  in  some  cases  it  is  nearly  2  feet  long.  As  the  yolk  passes 
through  the  oviduct  it  becomes  covered  with  albumen,  of 
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which  the  white  of  the  egg  is  composed,  and  with  a.  double 
membrane,  or  the  lining  to  the  eggshell.  After  the  egg  has 
reached  its  full  size  the  shell  is  formed  about  it.  The  passage 
of  the  e^  through  the  oviduct  requires  from  6  to  18  or 
20  hours. 

3.    Structure. — Fig.  2  shows  in  detail  the  structure  of  a 
hen's  egg.     As  the  egg  passes  through  the  oviduct,  it  is 
constantly  being  turned  about,  thus  forming  the  float,  or 
chalftza  c,  which  supports  the  yolk  and  holds  it  in  such  a 
position  that  the  germ  cell,  or  blastoderm  d,  is  always  in  an 
upright  position.     The  blastoderm  is  the  portion  of  the  yolk 
from  which  the  young  chick  develops.     The  blastoderm  is 
tender  and   should    never 
be    allowed    to    come   in 
contact  with  the  shell  li- 
ning a.    It  is  for  this  reason 
that    it    is    necessary    to 
move  frequently  eggS  that 
are  being  incubated.     It  is 
not  advisable,  however,  to 
turn  the   eggs  completely 
over,    as    is    often    done. 
The  lining  a  is  composed 
of   two  layers,   which,   at  '*"'•  ' 

the  large  end  of  the  egg,  separate  from  each  other  and 
form  the  air  chamber  b. 

Nature  protects  the  germ  by  making  the  yolk  slightly 
lighter  in  weight  than  the  other  portions  of  the  egg.  This 
fact  causes  the  yolk  to  rise ,  to  the  upper  part  of  the  egg, 
where  it  is  kept  from  contact  with  the  shell  membrane  by 
the  denser  coating  of  albumen  e  that  lies  next  the  shell. 
This  heavier  formation  is  a  non-conductor  of  heat  and  pro- 
tects the  germ  from  cold  during  incubation.  This  albumen 
also  acts  as  a  bumper,  and  when  the  egg  is  moved  the  yolk 
rebounds  as  it  comes  in  contact  with  this  denser  coating  and 
is  thus  kept  from  coming  into  contact  with  the  membrane 
of  the  shell.     If  the  egg  is  allowed  to  rest  on  one  side  for  any 
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considerable  length  of  time,  the  albumen  becomes  dry  and 
fastens  the  germ  to  the  membrane,  thus  destroying  the  life 
of  the  germ. 

The  yolk  is  contained  within  a  very  delicate  membrane  / 
known  as  the  vitelline  membrane,  and  it  is  composed  of  both 
white  and  yellow  cells;  if  an  egg  is  boiled  hard  and  cut  across, 
the  flask-shaped  center  of  white  material  g  will  be  seen, 
around  which  are  several  concentric  layers  of  yellow  yolk  h. 
With  the  microscope,  additional  thin  layers  of  white  yolk 
cells  can  be  distinguished  among  the  yellow  layers.  On  the 
top  of  the  white  yolk  rests  the  blastoderm  d,  a  small  disk 
about  one-eighth  of  an  inch  across.  The  difference  between 
a  fertilized  and  an  unfertilized  egg  is  apparent  only  in  this 
small  disk,  and  much  of  its  detail  can  be  distinguished  only 
by  means  of  the  microscope;  but  with  a  pocket  lens  it  can 
be  discerned  that,  while  in  an  unfertilized  egg  the  little  disk 
is  whitish  all  over  except  for  small  spots  very  irregularly 
distributed  over  its  surface,  in  the  fertilized  egg  an  outer 
ring,  or  margin,  is  whitish  with  a  smaller  clear  circle  in  the 
center  in  which  are  very  small  white  spots.  This  central 
clear  space  is  the  germ  from  which  the  chick  may  be  developed. 

It  should  be  clearly  understood  that  when  the  blastoderm 
is  in  the  stage  indicated  in  the  foregoing,  a  certain  amount 
of  development,  or  incubation,  has  already  taken  place  since 
the  germ  was  fertilized  by  the  male  element.  This  develop- 
ment is  due  to  exposure  to  the  heat  of  the  hen's  body 
while  the  yolk  was  traversing  the  oviduct.  As  the  yolk 
entered  the  oviduct,  the  blastoderm  consisted  of  a  single  cell, 
but  during  its  passage,  provided  the  egg  had  been  fertilized, 
this  single  cell  grew  and  multiplied  until  the  blastoderm 
assumed  its  disk-like  appearance.  The  blastoderm,  when  the 
egg  is  laid,  usually  consists  of  thin  layers  of  cells.  Although 
the  extent  of  its  development  varies  in  different  individuals, 
it  ceases  as  soon  as  the  egg  is  cooled.  Perhaps  the  most 
wonderful  thing  about  the  hen's  egg  is  its  power  to  resume 
development  after  it  has  once  stopped  growing. 

The  vitelline  membrane  is  protected  with  a  layer  of  albu- 
men i.    This  is  encased  and  protected  by  heavier  albumen  /, 
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into  which  the  chalaza  c  is  incorporated,  and  the  whole 
compact  formation  floats  in  the  more  liquid  albumen  k,  the 
white  of  the  egg.  The  shell  /  is  the  most  substantial  por- 
tion of  the  egg,  being  very  strong,  yet  porous.  The  germ 
cell  d,  the  life -producing  portion  of  the  egg,  has  six  distinct  . 
protecting  layers  between  it  and  the  outside  of  the  shell. 
Corresponding  protective  layers  are  probably  present  in  the 
eg^  of  other  domestic  poultry  and  of  wild  fowl. 

A  new-laid  egg,  broken  and  turned  into  a  saucer,  as  shown 
in  Fig.  3,  has  a  full,  plump  yolk,  which  stands  up  in  globular 


form,  near  the  top  of  which  is  the  round  white  spot  a,  the 
germ  cell.  The  yolk  floats  in  the  heavier  albumen  b,  which 
retains  the  shape  of  the  egg.  The  chalaza  c  on  either  side 
of  the  yolk  holds  it  in  position.  The  yolk  and  the  heavier 
albumen  are  Anally  transformed  into  a  chick.  The  water 
contained  in  the  egg  is  absorbed  by  the  embryo  or  evaporated 
during  the  process  of  incubation.  If  a  blood  vessel  of  the 
casing,  or  ovisac,  is  severed  when  it  opens  to  release  the 
yolk  into  the  oviduct,  blood  spots  will  appear  on  the  yolk 
of  a  new-laid  egg. 
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4,  Sze  and  Shape  of  Eggs. — The  eggs  of  the  domestic 
fowl  differ  materially  in  size  and  shape  from  those  of  their 
wild  ancestors.  This  greater  variability  of  hen's  eggs  is  due 
to  their  promiscuous  breeding.  Not  only  are  the  differences 
apparent  when  the  eggs  of  different  hens  or  of  different 
birds  are  compared  with  one  another,  but  the  eggs  of  the 
same  individual  vary  materially  in  form  and  size.  The  size, 
shape,  and  color  of  eggs  may,  however,  be  controlled  by  the 
careful  selection  of  the  eggs  that  are  to  be  incubated.  Round 
eggs  with  relatively  large  yolks  and  small  whites  are  fre- 
quently caused  by  a  deficiency  of  nitrogen  in  the  ration. 
An  excess  of  albumen  and  a  deficiency  of  yolk  are  caused 
by  feeding  too  much  concentrated  nitrogenous  food.  Abnor- 
mally large  or  double-yolked  eggs  come  from  excessive  activity 
in  the  egg-producing  organs.  Every  effort  should  be  made 
to  produce  eggs  uniform  in  size  and  shape.  The  eggs  of  the 
smaller  breeds  should  average  2  ounces  each  in  weight  and 
those  of  the  larger  breeds  should  be  heavier. 

5.  Color  of  the  SheU.— The  most  usual  color  of  the  sheU 

of  eggs  from  fowls  of  Asiatic  origin  is  brown,  although  this 
color  ranges  from  a  light  chocolate  to  almost  white.  The 
shells  of  European  fowls  are  normally  white,  but  if  these 
fowls  are  mixed  with  the  Asiatics,  the  characteristic  brown 
appears  to  some  degree  in  the  egg  shells.  The  color  of  shell 
varies  for  the  same  fowl;  the  first  eggs  from  pullets  are 
richer  in  color  than  those  laid  near  the  close  of  the  laying 
season.  Fowls  whose  eggs  are  brown  lay  eggs  of  a  darker 
color  at  the  beginning  of  the  laying  season  than  at  its  close, 
while  those  whose  eggs  are  white  may  lay  eggs  the  shells 
of  which  are  slightly  tinted  at  the  commencement  of  the 
laying  season.  Even  the  white  eggs  lose  their  rich  bloom  or 
finish  as  the  end  of  the  laying  season  approaches. 
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EGOB  FOB  HATCHING 

6.  The  nze,  shape,  color,  and  finish  of  the  eggs  of  a  flock 
of  hens  may  all  be  improved  by  carefiil  selection  of  the  eggs 
to  be  incubated.  The  improvement  may  not  be  pronounced 
the  first  year,  as  large  results  cannot  come  from  a  single 
selection;  to  be  successful  the  selection  must  be  continued 
year  after  year.  The  eggs  for  incubation  should  come  from 
one  variety  of  hens  that  have  health  and  vitality  to  a  marked 
degree  and  the  best  results  are  obtained  from  such  hens  that 
are  in  their  second  or  third  year  of  laying. 

The  size  of  the  offspring  is  influenced  more  by  the  female 
than  by  the  male;  small  hens  lay  small  eggs  that  produce 
small  fowls,  and  larger  eggs  producing  larger  offspring  may 
be  expected  from  hens  of  greater  size.  In  selecting  eggs  for 
hatching,  eggs  are  chosen  that  are  of  true,  regular  shape  and 
average  size  rather  than  those  that  are  large  or  small  for 
their  kind.  Special  care  is  given  to  uniformity  and  clearness 
both  in  color  and  in  finish  of  shell  as  well  as  to  perfection 
of  shape  and  smoothness  of  surface.  The  result  of  such  care 
is  invariably  improvement  in  the  quality  of  the  chicks. 
Eggs  that  are  over  or  under  size,  those  that  are  imperfect 
in  shape,  rough  of  surface,  or  faulty  in  color  of  shell,  should 
be  discarded  as  not  suitable  for  hatching.  For  the  produc- 
tion of  pullets  that  shall  lay  eggs  with  brown  shells,  select 
for  incubation  eggs  that  have  that  shade  of  .color  preferred. 
Pullets  hatched  from  eggs  whose  shells  are  not  uniform  in 
color  are  apt  to  lay  eggs  with  shells  uneven  in  color.  Those 
hatched  from  eggs  whose  shells  are  distinct  and  even  in  color 
will  lay  eggs  of  uniform  color. 

The  appearance  of  white  shells  is  materially  improved  by 
careful  selection  of  the  purest  white-shelled  eggs  for  incuba- 
tion. Frequent  examples  of  non-uniformity  of  the  color  of 
eggs  are  found  in  flocks  of  Leghorns,  some  members  of  which 
lay  eggs  with  pure  white  shells,  while  other  members  of  the 
same  flock  produce  eggs  that  have  a  cream  or  straw  tint. 
Either  of  these  tints  can  be  thoroughly  established  within  a 
few  years  if  e^s  with  only  the   desired  tint   are  used  for 
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hatching.  The  production  of  pure  white-shelled  eggs  is 
established  in  a  flock  by  always  selecting  for  hatching  only 
the  eggs  with  pure  white  shells. 

The  result  obtained  from  mixing  several  breeds  of  fowls 
is  a  flock  of  hens  that  produce  eggs  the  shells  of  which  are 
uneven  in  color.  The  intermingling  of  white-shell  producers 
and  those  that  lay  eggs  with  brown  shells,  results  in  having 
pullets  that  lay  eggs  of  variable  color  and  inferior  quality. 
To  have  a  product  that  is  uniform  and  of  even  color,  the 
eggs  for  hatching  must  be  selected  from  hens  of  one  kind 
mated  to  males  of  their  own  kind.  The  unifonn  color  of 
the  eggs  produced  by  a  flock  of  hens  may  be  changed  within 
two  generations  through  the  introduction  of  males  of  other 
breeds.  Pullets  from  this,cross  may  produce  eggs  of  undesir- 
able shade  and  flnish. 

7.  Fertilization  of  the  Egg.—In  order  that  eggs  shall 
hatch,  the  hen  that  lays  them  must  have  been  mated  with 
the  male.  The  actual  fertilization  of  the  egg  probably  takes 
place  as  the  yolk  enters  the  oviduct.  In  the  process  of 
fertilization  the  germ  from  the  male  comes  in  contact  with 
the  blastoderm  and  causes  it  to  develop,  provided  that  it 
is  exposed  to  the  right  temperature. 

Even  though  an  egg  be  fertile,  it  is  not  necessarily  hatch- 
able.  To  be  capable  of  producing  a  chick,  an  egg  must  not 
only  contain  the  living  germ  but  there  must  be  sufficient 
vitality  to  grow  the  chick  to  maturity.  Lack  of  vitality 
often  makes  growth  within  the  shell  impossible,  thus  fre- 
quently causing  the  chicks  to  die  in  the  shell.  Eggs  that 
are  incapable  of  this  growth  are  unhatchable.  Hatchable 
e|^s  are  those  that  are  fertilized  and  have  vitality  enough 
to  insure  the  production  of  a  living  chick. 

Eggs  are  usually  fertile  up  to  and  including  those  laid  the 
ninth  day  after  the  hens  are  separated  from  the  males,  and 
fertilization  is  impossible  after  the  sexes  have  been  sepa- 
rated for  12  or  more  days.  Eggs  may  safely  be  counted  as 
fertile  after  the  males  have  been  with  the  hens  for  9  days 
or   more.      Cockerels   are  more  vigorous   than   are   2-year- 
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old  cock  birds.  If  the  fowls  have  their  freedom,  one  cockerel 
to  twenty  hens  or  pullets  is  sufficient  for  the  more  active 
kinds;  one  cockerel  to  twelve  or  fifteen  hens  or  pullets  is  quite 
enough  for  larger  kinds.  For  yarded  poultry  not  more  than 
a  dozen  hens  should  be  allowed  for  a  cockerel.  When  fertility 
is  lacking,  male  birds  are  changed  daily  from  coop  to  pen; 
by  so  doing,  two  or  three  separate  males  can  be  used  in  the 
same  flock. 

The  eggs  of  all  kinds  of  fowls  are  more  apt  to  be  fertile 
during  the  spring  and  early  summer  than  at  any  other  time. 
Fertility  begins  to  decline  with  the  commencement  of  molt- 
ing, and  during  the  fall  and  winter  the  production  of  fertile 
eggs  is  at  the  minimum.  The  average  production  returns 
in  January  or  soon  after.  Male  birds  are  not  very  vigorous 
after  the  second  year,  but  they  can  be  used  sparingly  with 
a  few  hens  the  third  year.  Hens  produce  about  three - 
fourths  as  many  eggs  the  second  year  of  laying  as  they  do 
in  the  first,  and  after  the  third  laying  season  they  lay  little  or 
not  at  all.  Second-  or  third-year  eggs  laid  by  hens  mated 
with  cockerels  produce  the  most  thrifty  chickens.  Hens  over 
a  year  old  mated  to  yearling  cock  birds  are  superior  as 
producers  to  pullets  mated  with  cockerels.  Cockerels  and 
pullets  under  a  year  old  do  not  produce  vigorous  chicks. 

8.  Clear  Eggs. — The  eggs  laid  by  hens  kept  separate 
from  male  birds  are  clear,  or  infertile,  eggs.  Some  hens, 
even  though  mated,  lay  no  other  kind,  and  every  mated  hen 
lays  an  occasional  clear  egg.  Clear  eggs  continue  to  be 
edible  longer  than  fertile  ones,  and  their  food  value  is  not 
lost  even  though  they  have  been  in  an  incubator  or  under 
a  sitting  hen  for  a  week  or  longer.  After  such  exposure  their 
condition  is  the  same  as  that  of  eggs  in  transit  or  in  store- 
houses during  the  very  hot  weather;  they  are  stale,  but  they 
do  not  spoil  or  decay  as  do  fertile  eggs  similarly  exposed. 

9.  Unhatchable  Eggs. — Infertile  eggs  or  those  that  con- 
tain weak  germs  are  non-productive.  Fresh-laid  eggs  inay 
be  fertile  and  contain  an  embyro  that  begins  to  grow  and 
then  dies.     The  new-laid  egg  may  contain  a  diseased  germ 
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or  one  that  was  healthy  at  first  but  that  became  weakened 
by  age  or  exposure  to  unnatural  conditions.  These  eg^s  are 
all  unhatcluble  eggs.  Death  occurs  within  the  shell  in  all 
stages  of  incubation,  from  natural  or  unnatural  causes,  and 
because  of  the  lack  of  knowledge  and  the  inability  to  control 
the  workings  of  nature  this  loss  cannot  be  avoided.  Unnatural 
environment  is  usually  the  cause  of  the  lack  of  vitality  from 
which  result  unhatchable  eggs. 

10.  Period  of  Vitality  in  Eg^. — It  is  not  safe  to  rely  on 
the  vitality  of  eggs  4  weeks  old,  yet  eggs  3  months  old 
have  produced  chicks  that  have  grown  to  maturity.  Eggs 
kept  for  hatching  should  be  moved  or  turned  about  each 
day,  and  it  is  best  to  keep  the  small  end  of  the  egg 
pointing  downwards.  Cared  for  in  this  way,  eggs  can  be 
safely  kept  14  days.  A  uniform  temperature  of  about 
55*  F.  is  best  in  which  to  keep  eggs  for  hatching.  If  the  eggs 
are  turned  about  each  day  the  yolk  retains  its  natural  posi- 
tion, but  if  left  unturned  for  any  length  of  time  the  yolk 
settles  as  shown  in  Fig.  4  and  the  egg  will  not  hatch.  The 
vitality  of  eggs  that  are  exposed  for  any  length  of  time  to 
a  temperature  below  40°  F.  is  impaired,  and  eggs  thus  exposed 
during  cool  or  cold  weather  seldom  hatch. 

11.  Control  of  Sex. — There  is  no  way  to  control  the  sex 
of  chirks,  although  many  efforts  to  do  so  have  been  made. 
The  size  or  shape  of  egg  or  air  cell  has  no  influence  whatever 
on  the  sex;  there  are  usually  about  equal  numbers  of  male 
and  female  chicks  hatched.  Males,  being  the  stronger, 
frequently  predominate  at  maturity.-  It  is  impossible  to  tell 
in  advance  which  sex  will  be  produced  from  an  egg,  nor  can 
a  fertile  egg  be  selected  by  any  method  other  than  by  testing 
after  the  fifth  day  of  incubation. 
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DEVELOPMENT  OF  THE  BMBBYO  WITHIN  THE  EGG 

12.  Temperature  Necessary.— When  fertile  eggs  are 
exposed  to  a  temperature  of  100"  F.,  or  a  little  higher,  the 
blastoderm  begins  to  grow;  if  this  degree  of  heat  is  long 
continued  the  formation  of  a  definite  embryo  follows,  from 
which,  in  the  case  of  hen's  eggs  kept  constantly  in  a  uniform 
temperature  of  103°  F.  for  21  days,  living  chicks  result. 
The  temperature  under  sitting  hens  varies  from  95°  F.  to 
105°  F.  The  most  satisfactory  results  are  obtained  from  a 
temperature  ranging  from  102°  F.  to  103°  F.  The  average 
temperature  at  the  lower  side  where  the  egg  rests  in  the  nest 
is  about  98°  F.;  at  the  center  of  the  egg  it  is  about  101°  P., 
although  at  the  surface  or  top  of  the  egg  the  temperature  regis- 
ters about  103°  F.  Hens  that  fail  to  keep  an  even  heat  about 
the  eggs  as  above  indicated, 

fail    to   produce   satisfactory 

hatches.     If  the  temperature 

under  the   hen  exceeds  the 

normal  or  natural   heat   the 

eggs  do  not  hatch  properly. 

Hens    exposed     to    unusual 

heat    may    fail    to    produce 

even   a   poor   percentage   of  Fm.  * 

chicks  from  fertile  eggs.     The  natural  heal;  from  brooding 

hens,  however,  usually  produces  the  most  satisfactory  results. 

13.  Development  of  the  Embryo. — The  development  of 
the  embryo  really  begins  as  soon  as  the  germ  cell  has  been 
fertilized  and  continues  during  the  passage  of  the  egg  through 
the  oviduct.  The  development  is  suspended  at  the  time  of 
the  expulsion  of  the  egg,  provided  it  is  not  kept  at  the 
incubating  temperature.  The  germ  cell  in  the  new-laid  egg 
is  a  round  body  about  which  are  two  concentric  circles,  as 
shown  in  Fig.  5  (a).  Leading  from  the  fertilized  germ  cell 
and  distributed  throughout  the  egg  are  indistinct  lines  that 
indicate  the  future  blood  tracts.  If  the  celt  has  not  been 
fertilized,  the  egg  remains  clear,  no  matter  how  long  it  may 
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be  exposed  to  heat.  If  fertilized  and  the  germ  dies  from  any 
cause,  the  egg  rots.  This  rotting  occurs  in  time  even  though 
the  egg  may  not  be  incubated.  As  soon  as  the  fertilized 
eggs  are  thoroughly  warmed  in  the  process  of  incubation, 
development  is  resumed  when  there  is  a  hving  genn.  The 
development  at  the  twelfth  hour  of  incubation  is  shown  in 
Fig.  5  (c).  The  germ  cell  is  elongated  and  the  center  of  the 
embryo  has  begun  to  take  a  more  decided  form,  which  is 
shown  somewhat  magnified  in  Fig.  5  (b). 

The  development  of  the  embryo  is  shown  by  daily  stages 
in  Fig.  6.     During   the   48  hours  following   the   beginning 
of  incubation,   the   lines   and    head   of 
the  body  become  visible  to  the  trained 
observer,    blood   also   appears  in   lines 
along  the  surface  of  the  yolk,  traces  of 
the  backbone  are  to  be  seen,  and  indis- 
tinct  lines   show  where  the  wings  and 
large  blood  vessels  are  later  to  appear. 
During    the    third    day   the  auricles 
of  the  embryo  heart  commence  to  work ; 
^°-  '  the  brain  and  eyes   begin  to  develop; 

and  the  spine  takes  form  prior  to  the  uniting  of  these  organs 
into  a  complete  organization.  The  arteries  and  veins  can 
also  be  seen  at  this  stage;  in  short,  an  embryo,  the  shape 
of  which  may  be  clearly  perceived,  is  now  in  existence. 
Viewed  through  a  strong  magnifying  glass,  the  embryo  with 
its  fine  blood  lines  is  shown  in  Fig.  7. 

The  pupil  of  the  eye  is  visible  on  the  fourth  day;  the  head 
is  noticeably  enlarged,  the  wings  and  thighs  have  taken 
form,  and  the  outlines  of  the  stomach,  intestines,  and  liver 
become  distinct.  Before  the  close  of  the  fourth  day  res- 
piration is  apparent. 

During  the  fifth  day  the  lungs  take  definite  form  and 
muscles  appear.  The  heart  is  moved  forward  and  the 
abdomen  expands.  On  the  sixth  day  the  gall  bladder  becomes 
visible,  and  involuntary  motion  is  noticeable.  The  Uver  is 
more  plainly  seen  and  the  growth  of  the  spine  is  extended. 
On  the  seventh  day  the  skin  and  the  feather  cells  begin  to 
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appear  and  the  beak  gradually  takes  definite  shape.  On 
the  eighth  day  the  brain,  wings,  thighs,  and  shanks  have 
taken  their  natural  form,  though  they  still  are  little  developed. 
The  auricles  of  the  heart  are  less  rudimentary  than  at  first, 
but  are  not  yet  fully  defined. 

The  bones  begin  to  take  form  and  portions  of  them  assume 
color  on  the  ninth  day ;  joints  are  visible  as  are  the  abdominal 
parts  of  the  body.     During  the  tenth  day  the  muscles  of  the 


wings  are  completed  and  the  feather  cells  considerably 
developed.  On  the  eleventh  day  the  arteries  become  dis- 
tinct and  attach  themselves  to  the  heart;  bones  are  hardened 
and  the  embryo  takes  definite  shape  as  a  young  chick. 

During  the  twelfth  and  thirteenth  days  blood  veins  and 
arteries  invade  the  entire  structure,  carrying  colored  fluid  to 
the  various  parts  of  the  embryo.  Much  of  this  development 
may  be  seen  if  the  shell  is  carefully  removed.    On  the  four- 
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changes  occur  at  these  dates,  as  has  been  stated.  A  slight 
mishap  at  any  of  these  periods  is  disastrous  to  the  hfe  of 
the  unhatched  chick.  Consequently,  eggs  that  are  being 
incubated  should  be  most  carefully  handled  throughout  the 
incubation  period. 

15.  Emergence  of  the  Chick  From  the  Shell.— Not- 
withstanding the  fact  that  the  natural  period  of  incubation 
is  21  days,  the  eggs  of  Bantams  are  occasionally  hatched 
on  the  nineteenth  or  twentieth  day,  and  the  eggs  of  Leghorns 
have  been  known  to  hatch  equally  early.     For  the  most  part, 


all  young  of  the  common  hen  hatch  on  the  twenty-first  day 
after  the  beginning  of  incubation.  The  head  of  the  chick 
rests  at  the  large  end  of  the  egg.  as  shown  in  Fig,  XO.  The 
end  of  the  beak  points  to  the  shell,  and  there  is  a  sharp- 
pointed  scale  or  horn  on  the  point  of  the  upper  mandible 
of  the  beak.  With  a  motion  of  the  feet  the  body  is  turned 
around  jnside  of  the  shell;  the  motion  of  the  head  and  wing 
pushes  the  sharp  point  against  the  inside  of  the  shell  and 
cracks  it.  causing  small  pieces  to  be  broken  from  the  shell, 
as  shown  in  Fig.  II.  The  chick  is  free  as  soon  as  the  circle 
is  complete  so  that  the  parts  of  the  eggshell  will  separate 
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and  allow  the  chick  to  roll  out.  Some  very  active  chicks 
will  cut  the  shell  in  6  hours,  but  the  average  time  consumed 
for  this  is  half  a  day.  When  the  chick  lacks  vitality  it  may 
break  through  the  shell,  extend  its  beak  through  the  opening 
and  lie  still  luitil  it  becomes  stuck  tight  to  the  inside  of  the 
egg;  usually  death  ensues.  The  shell  becomes  very  brittle 
as  the  result  of  incubation,  and  because  of  this  fact  it  can  be 
fractured  very  easily,  thus  enabling  the  chick  to  break  the 
shell.  Rough,  heavy  shells  are  not  readily  fractured  by  the 
chick — an  additional  reason  for  selecting  smooth-shelled  eggs 
for  hatching. 


16.  Testing  Fertility  of  E^s. — After  hen's  eggs  have  been 
incubated  for  some  time,  it  is  usually  desirable  that  they  be 
examined  for  fertility.  This  examination  should  be  made 
during  the  seventh  day  of  incubation,  and  while  the  work 
of  testing  the  egg  can  be  done  in  daylight,  it  is  usually  well 
to  do  the  wofk  after  dark.  The  egg  may  be  tested  .without 
the  aid  of  any  appliance  except  a  lamp.  As  shown  in 
Fig.  12,  the  hand  of  the  tester  shades  the  lamplight  so  that 
the  light  transmitted  through  the  egg  may  be  apparent  to 
the  tester,  or  the  light  may  be  shaded  by  means  of  a  card- 
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board  in  which  an  egg-shaped  hole  has  been  cut,  as  shown  in 
Fig.  13.     No  matter  what  method  is  used,  the  eggs  that  are 


infertile  and  in  which  the  germs  are  dead  may  be  quickly 
separated  from  the  fertile  ones,  as  the  developing  embryo 
appears  as  a  dark  spot  in  the  otherwise  clear  white  of  the 


egg.     The  clear  eggs  should  be  removed,  as  further  incuba- 
tion of  them  is  useless.     It  is  generally  advisable  to  combine 


^d  by  Google 


20  NATURAL  INCUBATION  §7 

the  fertile  eggs  of  three  or  four  hens,  placing  them  under 
two  hens  and  supplying  those  hens  from  which  the  eg^ 
have  been  removed  with  other  eggs. 

The  use  of  bull's-eye  lamps,  or  lanterns,  as  shown  in  Fig.  14, 
makes  the  work  more  efficient  by  magnifying  the  germ,  thus 
emphasizing  the  difference  between  the  living  and  the  dead 
germs.  When  the  egg  is  laid  against  the  opening  with  the 
large  end  up,  the  air  cell  is  seen  at  the  top  and  the  fertility 
or  non-fertility  of  the  egg  is  readily  perceived.  The  e^ 
must  fit  close  against  the  rubber  front  so  as  to  cut  off  the 
side  light. 


(a)  (b) 

Pia.  Ifi 

17.     Signs  of  Fertility.- -When  held  against  the  opening 
through  which  the  light  comes,  the  clear,  or  infertile,  egg  is 

nearly  transparent,  as  shown  in  Fig.  1-5  (a).  If  fertile,  the 
egg  is  opaque  and  the  embryo  is  plainly  seen,  as  shown  in 
Fig.  15  (b).  Some  eggs  show  a  brown  shadow  over  the  side 
as  if  a  veil  were  interposed  between  the  shell  and  the  germ. 
The  size  of  this  apparent  veil  varies.  Eggs  that  have  thick, 
dark  shells  do  not  show  the  veil  so  plainly  as  do  those  that 
have  thin  or  white  shells.  Dead  germs,  or  spoiled  eggs, 
show  in  several  ways:  the  inactive  or  dead  germ  and  the 
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separate  yolk  are  not  clearly  de6ned;  the  blood  markings  do 
not  have  venous  outlines;  irregular  lines  without  connections 
are  seen;  and  the  entire  egg  structure  lacks  the  definiteness 
of  that  of  eggs  that  contain  living  embrj'os.  With  practice, 
the  merest  amateur  becomes  familiar  with  these  distinctive 
conditions  as  viewed  through  the  tester  in  a  darkened  room. 

18.  Size  of  Air  Cell. — The  size  of  the  air  cell  of  eggs  varies 
so  much  in  diflerent  localities  and  under  different  tempera- 
tures and  weather  conditions  that  the  possibility  of  its  being 
an  absolute  guide  in  the  testing  of  eggs  is  removed.  The 
air  cells  differ  under  hens  and  in  incubators  in  the  same  room ; 
they  are  not.  alike  under  different  hens,  and  they  differ 
under  the  same  hens  and  in  the 
same  machines.  The  greater  part 
of  the  moisture  in  an  egg  dis- 
appears as  the  hatching  period 
approaches,  and  consequently  the 
air  cell  becomes  larger  in  size  and 
acts  as  a  cushion,  or  filler,  that 
prevents  the  embryo  from  flatten- 
ing out  inside  of  the  egg.  The 
normal  size  air  cell  at  different 
stages  of  incubation  is  shown  in 
Fig.  16,  in  which  the  numbered 
lines    refer    to    the    size   of    the  ^'"^  '^ 

cell  as  seen  on  the  fifth,  tenth,  fifteenth,  and  nineteenth 
days.  An  egg  loses  about  8  grains  of  weight  per  day  durin;; 
the  first  18  days  of  incubation,  the  loss  being  due  mainly 
to  evaporation.  As  this  loss  occurs,  the  shell  linings,  or  the 
inner  and  outer  membranes,  separate.  This  separation  usually 
occurs  at  the  large  end  of  the  egg,  where  the  air  cell  is 
naturally  and  properly  located. 

Notwithstanding  the  fact  that  the  air  cell  is  normally 
located  at  the  larger  end  of  the  egg,  other  air  cells  may  form 
on  the  side  of  eggs  that  are  not  turned  for  several  days  prior 
to  incubation  or  during  the  incubation  period. 
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NXST8 
19.  Nests  for  sitting  hens  must  be  large  enough  to  pre- 
vent the  eggs  from  being  crowded  or  piled  one  upon  another. 
Nests  carelessly  made,  as  showji  in  Fig.  17,  assure  bad  results; 
the  eggs  roll  out  and  are  broken  or  chilled.  The  depth  of  a 
poorly  made  nest  is  not  sufficient  to  protect  the  eggs  from 


below  nor  will  it  aid  the  hen  by  holding  the  warmth  about  the 
eggs.  A  comfortable  nest  can  be  made  in  a  box  laid  on  its 
side  and  filled  with  fine  hay  or  soft  straw,  as  shown  in  Fig.  18. 
A  nest  of  this  kind  will  do  when  the  hen  is  by  herself  and  is 
safely  shielded  from  other  hens  that  might  disturb  her  while 
sitting.     Nests  in  which  hens  are  sitting  must  be  protected 
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against  intrusion  from  other  hens,  for  the  sitting  hens  must 
have  quiet  and  must  be  undisturbed  while  on  the  eggs. 
If  the  hens  are  disturbed  they  become  nervous,  move  about, 
and  break  the  eggs. 

20.  Box  Nests. — Nests  for  sitting  hens  can  be  made  in 
boxes  which  are  at  least  14  inches  square;  soap  boxes  answer 
the  purpose  well.     A  box  9  inches  deep,  15  inches  wide,  and 


18  inches  long  has  about  the  correct  dimensions.  Good  deep 
nests  protect  the  eggs  from  the  cold  below.  The  entire  box 
should  be  Uned  with  soft  hay,  as  shown  in  Fig.  19.  The  nest, 
as  shown  in  Fig.  20,  should  be  sufficiently  deep  to  incline 
the  eggs  slightly  toward  the  middle  and  flat  enough  to  avoid 
crowding  or  piling  the  eggs.  Several  nests  like  this  can 
be  placed  on  the  floor  of  a  room  and  each  nest  may  be  occu- 
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pied  by  a  sitting  hen.  When  this  is  done,  hens  that  are 
accustomed  to  being  together  should  occupy  the  nests, 
otherwise  fighting  will  occur;  if  the  hens  are  strangers  to  one 


another,   their  nests  must   be   enclosed   and  careful   watch 
kept  of  the  hens  when  they  leave  their  nests. 

21.  Barrel  Nests. —Barrels  laid  on  the  side  against  a 
fence  and  sheltered  from  the  weather,  as  shown  in  Fig.  21, 
are  useful  as  nests  for  sitting  hens,  as  brood  coops  for  the 
hen  and  her  chicks,  and.  when  not  needed  for  hatching,  as 
coops  for  broody  hens.  The  nests  for  sitting  hens  should  be 
made  in  the  rear  part  of  the  barrel,  and  the  food  and  water 


placed  on  the  outside  in  front.  When  the  nests  are  prepared 
in  this  way,  the  hens  are  safe  from  intrusion  and  are  confined 
to  the  nest. 
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Barrels  set  into  the  ground,  as  shown  in  Fig.  22,  also  make 
good  nests  for  sitting  hens.     These  nests  are  specially  suited 
for  warm,   dry   districts;  the  barrels,   if   filled  with   earthy 
draw  moisture  from  both 
the  air  and  the  ground; 
the  earth  retains  the  mois- 
ture   and    warmth  about 
the  eggs  and  the  nest  can 
be  made  comfortable  and 
free      from     vermin.      A 
piece  of  oilcloth  or  heavy 
felt  paper   fastened   over 
the  top  of  the  barrel  and  Fig.  22 

turned  down  over  the  opening  shelters  the  nest  from  rain, 
shields  the  sitter  from  other  hens,  and  secures  her  on  the  nest. 
Nests  of  this  kind  need  shelter  from  the  sun  as  well  as  from 
the  rain.  Numerous  holes  should  be  bored  through  the 
sides  near  the  top  to  provide  light  and  air. 

22.     Combioatioa  Nests. — Nesting  bo.\es  suited  both  for 

the  sitting  hen  and  for  her  chicks  after  they  are  hatched  are 

economical  of  space.     These  boxes  may  be  made  singly,  or 

in  pairs,  as  shown  in  Fig.  23.     In  the  latter  case,  two  hens 

can  sit  at  the  same  time,  one  on  each  side.     When  the  chicks 

are  hatched  the  nests  should  be  cleaned  and  the  hens  and 

chicks  may  occupy  them  as  coops.     The  whole  front  of  the 

coop,    which    is    really    a 

door,   should   be   fastened 

with  hinges   to  the  top  of 

the  coop;  the  slats  a  are 

sliding  doors  that  push  up 

when  the  front  is   closed. 

!  and   through   these   doors 

the  chicks   can   pass   into 

Pro.  2a  the   coop    and   out  of   it. 

Each  single  coop  should  be  24  inches  square  and  iit  least 

2  feet  high  in  front.     The  greater  portion  of  the  front  is  made 

of  wire  cloth.     These  coops  should  be  placed  under  a  shelter 

231-W 
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like  that  shown  in  Fig.  29.  The  chicks  may  be  kept  under 
the  shelter  by  means  of  a  frame  or  fence  made  of  12-inch 
boards  placed  edgewise. 


23.     Darkened  Nests. — Sheltered  or  darkened  nests  built  in 

the  comer  of  a  shed  or  hen  house  are  perhaps  the  favorite 

nesting  places  for  timid  hens.      In  nests  of  this  kind  the 

most  nervous  hen  will  sit  and  hatch  her  brood.     Such  nests 

are  suited  also  to  game  fowl.     Hens  may  go  to  these  secreted 

nests  through  an  opening,  as  shown  at  a  in  Fig.  24.     Each 

hen    has    her    separate 

nest;  the  lid  b  on  top  is 

turned  up  when  the  hen 

and  her  nest  are  to  be 

inspected.      There    are 

several   kinds    of   nests 

for  sitting  hens  that  are 

suitable  for  use  in  small 

rooms. 

24.    Enclosed  Nests. 

P'o-  2s  A  number  of  hens  may 

sit  in  the  same  room,  provided  the  nests  are  so  made  that  they 
confine  the  hens,  thus  preventing  them  from  fighting  or  dis- 
turbing one  another,  and  from  leaving  the  nests  too  frequently. 
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or  from  going  to  the  wrong  nests  after  feeding.  Good  types  of 
enclosed  nests  are  sbonn  in  Pigs.  25  and  26.  In  using  nest  boxes 
of  this  kind  the  attendant  should  release  the  hens  at  a  stated 


Pio.  26 

hour  each  day  for  a  time  long  enough  to  allow  them  to  feed, 
drink,  and  wallow  in  the  dirt.     Each  nest  should  be  closed 
as  soon  as  the  hen  using  it  returns  to  her  eggs.     The  front  of 
the  nest  should  be  tight  and  the  rear  should  be  covered  with 
wire  screen  or  slats.    The  nest  box  should  be  placed  far  enough 
out   from   the   wall   to   admit   Of 
light  and  air.     Nests  of  this  kind 
need  to  be  15  inches  square,  out- 
side measurement, 

25.  Double-Tier  Nests.— Shelf 
or  cupboard  nests  may  be  used 
when  the  number  of  sitting  hens 
is  large.  These  nests  are  built 
two  tiers  high,  as  shown  in  Fig.  27. 
Frequently  fifty  or  more  hens  may 
occupy  a  single  room  in  double-tier 
nests.  When  nests  of  this  kind 
are  used,  the  hens  are  taken  from  Fiq,  ot 

the  nests  each  day  at  feeding  time  and  are  returned  to 
them  after  feeding.  Nests  of  this  kind  economize  space,  but 
they  are  not  so  convenient  as  those  that  are  set  close  to  the 
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ground.  The  backs  of  these  nests  should  be  covered  with 
close-mesh  poidtry  netting.  The  inside  of  the  nest  should 
be  at  least  14  inches  square. 

26.  Room  for  Sitting  Hens. — Rooms  may  be  equipped 
for  sitting  hens  by  placing  nest  boxes  on  all  sides,  as  shown 
in  Fig.  28.  The  nests  are  enclosed  with  wire-screen  fronts, 
which  should  be  removed  each  day  to  allow  the  hens  to  leave 
the  nest  to  feed.  The  feed  hoppers  a  are  filled  with  com  and 
wheat,  and  the  pan  b  contains  a,plentiful  supply  of  water.  The 
boxes  c  on  the  floor  are  filled  with  fine  dry  earth,  in  which 
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the  hens  dust  themselves.  The  floor  should  be  covered  with 
earth,  which  should  be  raked  over  each  day  and  thoroughly 
cleansed  from  filth.  The  nests  are  filled  to  the  depth  of 
2  inches  with  damp  soil  that  is  well  pushed  into  the  comers 
and  against  the  sides.  Each  nest  is  made  large  enough  to 
hold  the  eggs  together  without  crowding.  The  nest  is  lined 
along  the  sides  with  soft  straw  or  hay,  and  the  middle  filled 
in  with  fine  short-cut  hay  that  is  shaped  into  form  as  shown 
in  Fig.  20.  When  finished,  the  nest  must  be  thoroughly 
dusted  with  very  fine  tobacco  dust  or  insect  powder. 
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27.  Nest  Shelters. — Nest  coops  under  a  shelter,  as  shown 
in  Fig.  29,  are  safe  places  for  sitting  hens  or  for  hens  with 
chicks.  The  coops  can  be  made  to  fit  the  space  they  occupy, 
and  shelter  and  coop  can  be  made  large  enough  to  shelter 
several  hens.  The  nest  on  which  the  hen  sits  is  in  the 
enclosed  part;  the  food  and  water  for  her  use  are  placed 
inside  the  slats.  The  opening  on  top  is  closed  with  glass 
when  the  weather  is  cool  or  cold ;  during  warm  weather  the 
glass  is  removed  and  the  opening  is  closed  with  fine  wire 
screen,  which  permits  ventilation.  Heat  shelteis  may  be 
placed  against  a  fence  or  outbuilding  facing  the  south.  They 
may  also  be  used  for  outdoor  brooders,  and  as  roosting 
places  for  half-grown  chicks  during  hot  nights. 

28.  Colony  Coops. — Small  colony  coops  are  also  used  as 
nesting  places  for  hens,  as  brood  coops  for  mother  hen  and 
chicks,  as  colony  coops  for  the  growing  pullets,  and  as  living 
coops  for  the  market  poultry.  These  coops  are  made  in 
convenient  sizes;  those  shown  in  Fig.  30  are  5  feet  wide  and 
7  feet  long;  they  are  low-built  and  cheap  but  substantial. 
At  each  end  are  the  outdoor  runs  for  the  sitting  hens,  or  for 
hens  and  chicks.  These  coops  have  board  floors,  and  when 
used  for  sitting  hens  are  divided  into  four  spaces.  One  hen, 
or  even  two  hens,  can  sit  in  each  of  the  four  parts.  Each  hen 
has  the  freedom  of  the  inside  space  allotted  to  it  and  of 
one  of  the  outside  runs.  All  hens  in  each  house  are  set  at 
the  same  time,  and  when  the  chicks  are  hatched  the  whole 
number  should  be  given  to  as  few  of  the  hens  as  can  properly 
care  for  them.  The  partition  should  then  be  removed  from 
the  house  and  the  whole  floor  space  allotted  to  the  hens  and 
clucks.  Coops  of  this  kind  are  used  where  market  poultry 
is  grown  on  a  large  scale.  A  number  of  these  coops  can  be 
placed  in  the  open  field,  where  the  chicks  have  absolute 
freedom  to  wander  at  will  after  ssparation  from  the  hens, 

29.  Nests  in  the  Open. — If  possible,  the  setting  of  hens 
in  buildings  used  continuously  by  poultry  should  be  avoided, 
for  the  chief  loss  with  sitting  hens  comes  from  setting  them 
in  hen  houses  infested  by  hen  lice  and  red  mites,  or  where 
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they  can  be  interfered  with  by  other  hens.  Untold  losses 
from  many  causes  occur  on  farms  where  hens  roost,  lay.  and 
sit  in  the  same  building.  These  losses  can  be  prevented 
by  setting  the  hens  under  a  bam  or  porch,  or  in  an  out- 


building other  than  the  hen  house.  Wooden  boxes  out  in 
the  open  and  sheltered  with  boards  are  better  places  for 
sitting  hens  than  ordinary  hen  houses.  A  coop  and  run  for 
four  sitting  hens,  like  that  shown  in  Fig.  31,  may  be  made 
from  two  boards  8  feet  long  set  on  edge  and  fastened  together. 
In  this  coop,  each  hen  has  a  nest  a  15  inches  wide  and  2  feet 
long,  and  the  freedom  of  the  open  run.  The  top  of  the  run 
is  covered  with  poultry  netting  or  lath ;  the  nests  a  are  filled 
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with  earth  enough  to  afford   good   drainage.     The  surface 
drainage  should  be  away  from  the  nests. 

For  convenience  of  management,  another  type  of  separate 
nests  and  runs  is  sometimes  used  for  sitting  hens.     These 
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nests,  which  are  2  feet  or  more  in  height  in  front,  are  con- 
structed as  shown  in  Fig.  32.  The  floor  of  these  nest  coops 
should  not  be  of  boards,  as  the  ground  is  preferred.  The 
top  of  the  coops  is  hinged  in  front  to  admit  of  opening.-  The 
runs  are  enclosed  with  plastering  lath  and  each  group  is 
4  feet  square,  thus  giving  each  hen  a  run  15  inches  wide 
and  18  inches  high  in  the  rear.  The  nest  coop  is  filled  in 
with  damp  earth ;  the  nest  is  made  on  top  of  this  earth  and 
the  hen  is  permitted  to  go  and  come  at  will  from  the  nest 
coop  into  the  small  run.  Sitting  hens  are  safely  confined  and 
away  from  danger  if  treated  in  this  way.  These  same  coops 
and  runs  are  suitable  for  the  hens  and  chicks  after  hatching. 


MANAGEMENT  OF  SITTING  HENS 

30.  Broody  hens  that  are  quiet  and  tractable  should  be 
selected  for  hatching  purposes.  Those  that  are  wild  and 
unmanageable  are  not  suitable  for  sitting  or  for  mothers 
after  the  chicks  are  hatched.  The  use  of  hens  with  scaly 
legs  should  be  avoided,  as  this  ailment  is  liable  to  be  trans- 
mitted to  the  chicks.  Hens  that  are  to  be  set  in  the  same 
room  should  all  come  from  the  same  flock.  Before  the  hen 
is  placed  in  position,  the  nest  should  be  thoroughly  dusted 
with  insect  powder  and  body  of  the  hen  covered  with  it.  The 
powder  should  be  well  worked  in  down  to  the  skin  and  the 
work  should  be  done  with  especial  care  about  the  vent, 
under  the  wings,  and  about  the  neck.  This  operation  is 
repeated  on  the  seventh  and  fourteenth  days  of  the  incuba- 
tion period.  In  this  way  only  are  vermin  kept  from  the  hens 
and  the  chicks  saved  from  their  ravages.  Non-fertile,  or 
clear,  eggs  should  be  placed  under  the  hen  for  2  or  3  days  to 
test  her.  If  she  is  faithful  and  attentive  to  these,  she  may 
be  trusted  with  a  lot  of  selected  eggs;  if  she  pushes  them 
under  her  body  with  her  head,  it  is  a  sign  she  is  a  good  sitter. 

31.  Care  of  Nest  and  Hen. — To  dust  the  hen  and  nest 
with  insect  powder  is  fatal  to  body  lice,  and  red  mites  may 
be  kept  away  with  kerosene  oil  or  turpentine;  2  pounds  of 
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naphthalene  flakes  dissolved  in  3  gallons  of  kerosene  oil 
makes  an  excellent  application  to  keep  the  latter  pest  away 

from  the  nest  boxes.  If  this  solution  is  liberally  used  in 
cracks  and  crevices  of  nest  boxes,  there  -will  be  very  little 
trouble  from  mites ;  and  where  mites  are  abundant  this  prepa- 
ration should  be  freely  used  on  all  the  woodwork  of  the  nest 
every  time  a  hatch  is  taken  off.  When  the  day  of  hatching 
arrives  the  nest  is  fattened  out  in  order  to  make  more  room. 


for  if  the  eggs  are  crowded  too  close  together  the  chicks  are 
liable  to  be  smothered  as  they  emerge  from  the  shell.  The 
hen  and  chicks  should  not  be  removed  from  the  nest  until 
the  second  day  after  hatching  begins,  nor  should  the  chicks 
be  fed  until  the  third  day  after  the  hatch  begins. 

If  the  nest  is  to  be  used  again,  all  the  old  nesting  material 
is  removed  and  burned  and  the  nest  box  itself  well  cleaned 
before  making  another  nest  of  new  material. 
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32.  Number  and  Arrangement  of  Eggs. — ^A  setting  of 
eggs  should  consist  of  an  odd  number,  because  an  odd  num- 
ber fits  better  in  the  nest  than  does  an  even  number.  Thir- 
teen eggs  are  generally  considered  as  a  setting,  and  they  are 
arranged  in  the  nest  as  shown  in  Fig.  33.  The  eggs  should 
be  uniform  in  size,  for  if  some  are  small  and  others  large 
the  body  of  the  hen  will  not  come  close  to  the  smaller  ones 
and  the  temperature  of  the  eggs  will  not  be  uniform.  E^s 
of  irregular  size,  as  shown  in  Fig.  34,  are  unfit  for  incubation. 


E^s  of  this  kind  seldom,  if  ever,  produce  perfect  chicks. 
Eggs  set  under  hens  gain  a  smooth  gloss  from  contact  with 
the  body  of  the  hen.  By  this  means,  as  the  process  of  incuba- 
tion advances,  the  pores  of  the  eggshell  are  closed. 

33.  Moving  the  Broody  Hen. — Broody  hens  that  have 
quiet  dispositions  can  be  moved  anywhere  and  may  be 
actually  placed  on  the  nests  if  they  are  properly  handled. 
To  move  a  sitting  hen,  place  the  left  hand  gently  under  her 
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breast  bone,  and  take  the  shanks  in  the  right  hand  with  one 
finger  between  them.  Clasp  her  firmly  but  gently ;  raiiie  her 
from  the  nest,  holding  her  against  the  body  with  head  toward 
you  and  the  tail  away  from  you.  Do  not  carry  her  by  the 
shanics,  head  hanging  down.  Place  the  hen  gently  on  the  nest, 
in  which  should  be  a  few  test  eggs ;  settle  her  quietly  with  one 
hand  on  her  back,  the  other  smoothing  her  head — just  a 
little  of  this — ^then  remove  the  hands  and  cover  or  close  the 
hen  in  the  nest.  If  she  settles  down  at  once  on  the  nest 
and  turns  the  eggs  with  the  motion  of  her  body  and  wings, 
moving  has  been  successful;  if  she  is  restless,  shut  her  in  the 
nest  and  do  not  disturb  her  until  morning.  It  is  always 
best  to  move  brooding  hens  at  night.  If  the  hen  takes 
quietly  to  the  nest  and  eggs,  as  she  is  apt  to  during  the 
night,  let  her  remain  undisturbed  during  the  day  until  an 
hour  before  sundown,  then  permit  her  to  come  from  the 
nest  for  food  and  water.  If  she  refuses  to  sit  during  the 
night  and  day.  she  had  best  be  returned  to  the  flock  of  hens. 

34.  Care  of  Sitting  HeoB. — If  the  hen  is  quiet  and  willing 
to  sit,  dust  her  body  with  insect  powder  as  already  described 
and  let  her  stay  the  second  day  on  the  nest,  permitting  her 
to  feed  before  noon  of  the  second  day.  If  she  returns  to  the 
nest  herself,  all  is  well;  if  she  does  not  do  so,  place  her  on  the 
'nest  again.  After  2  days  of  proper  behavior  on  the  part 
of  the  hen,  dust  the  nest  and  the  hen's  body  again  with  the 
insect  powder  and  place  an  odd  number  of  eggs  in  the  nest. 
Some  hens  can  cover  thirteen  eggs,  others  only  nine  or  eleven. 
Do  not  crowd  too  many  eggs  into  the  nest,  for  the  good 
returns  come  from  too  few  rather  than  from  too  many  eggs 
in  the  nest. 

Broody  or  sitting  hens  must  be  kept  quiet  and  undisturbed 
except  at  feeding  time,  which  should  occur  at  the  same  hour 
each  dav.  This  statement  refers  to  hens  that  are  confined 
to  their  nests.  Hens  that  come  and  go  at  will  should  have 
food  and  water  close  at  hand,  from  which  they  may  help 
themselves  at  any  time.  Com  and  wheat  with  grit  and  shell 
are  perhaps  the  best  foods  for  sitting  hens;  fresh  water  should 
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also  be  provided  each  day.  A  dust  bath  is  a  necessity  for 
health  and  cleanliness.  If  any  eggs  are  broken  in  the  nest, 
they  should  be  removed  without  delay,  and  the  nest  should 
be  cleaned.  IE  the  eggs  in  the  nest  become  soiled  they 
should,  if  possible,  be  clijaned  without  washing  them.  This 
cleaning  may  be  done  by  scraping  them  with  a  dull  knife 
or  with  the  thumb  nail;  if  washing  is  indispensable,  the  eggs 
must  be  immersed  in  water  the  temperature  of  which  is 
90°  F.  or  a  little  less — not  more;  the  dirty  coating  on  the  shell 
should  be  softened  and  removed  with  as  little  rubbing  as 
possible.  When  the  nest  and  eggs  have  been  cleaned,  the 
eggs  should  be  replaced  under  the  hen.  Eggs  that  have 
been  washed  do  not  hatch  as  well  as  those  that  have  not 
been  so  treated. 

35.  Feeding  the  Sitting  Hen. — Hens  that  are  sitting  must 
be  regularly  fed  on  good  solid  grain.  They  should  be  given 
at  each  feeding  grain  enough  to  last  them  24  hours.  Whole 
com  that  is  dry  and  hard,  wheat,  and  some  shell  and  grit 
must  be  supplied.  Hens  that  cannot  come  from  the  nest  at 
will  should  be  liberated  or  taken  from  the  nests  to  feed. 
Their  crops  must  be  felt  each  day,  for  if  not  plentifully  fed 
the  hens  will  lose  fat  and  their  temperature  will  decrease, 
with  the  result  that  the  eggs  will  not  be  properly  warmed. 
When  the  hens  come  and  go  from  the  nest  at  will,  food,  grit, 
and  water  must  be  placed  where  the  sitting  hens  can  help 
themselves  and  at  the  same  time  be  out  of  the  reach  of  other 
hens.  Looseness  of  bowels  at  this  time  is  to  be  avoided,  as  such 
a  condition  weakens  the  hens  and  lowers  the  temperature  of 
the  body.  In  returning  the  hen  to  the  nest,  she  should  be 
placed  on  the  edge  of  the  nest  and  be  permitted  to  settle 
on  the  eggs  as  she  will;  she  should  never  be  forced  or  hurried. 
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HATCHING   PERIOD 

36.  Need  of  Moisture. — When  the  nest,  the  ground,  and 
the  air  are  all  very  dry,  it  is  customary  to  moisten  the  nest 
or  the  eggs  as  the  hatching  period  approaches;  this  work 
usually  being  done  on  the  nineteenth  or  twentieth  day  of 
incubation.  Whether  or  not  this  practice  is  beneficial  in 
natural  incubation  is  a  matter  of  dispute,  but  there  is  no 
doubt  that  moisture,  properly  appHed,  is  advantageous  in 
artificial  incubation.  If  the  practice  is  followed  in  natural 
incubation  the  nest  may  be  moistened  by  sprinkling  the 
ground  or  floor  about  it,  or  by  pouring  water  down  the  inner 
sides  of  the  nest  box.  The  eggs  themselves,  however,  should 
never  come  in  contact  with  cold  water.  If  the  e^s  are  to 
be  moistened  directly,  the  water  used  should  first  be  brought 
to  the  same  temperature  that  the  eggs  are;  then  they  may 
be  sprinkled  or  the  moisture  may  be  spread  over  them  with 
a  soft  brush. 

37.  Breaking  the  Shell.— The  chick  breaks  the  sheU  from 

within,  and  while  the  mother  hen  does  not  assist  in  this, 
she  sometimes  removes  the  broken  shells  from  the  nest. 
She,  however,  takes  no  part  in  breaking  the  shell  or  in  releas- 
ing the  chick  from  it.  As  the  chick  turns  about  within  the 
shell,  the  movement  of  the  head  forces  the  beak  against 
the  shell  on  the  inside,  and  the  hard  point  on  the  end  of  the 
beak  chips  the  shell  and  cuts  a  circle  out  of  the  lai^e  end 
of  the  egg,  as  shown  in  Fig.  11.  Through  this  the  chick 
rolls  out  into  the  nest.  Weak  chicks  break  a  hole  through 
the  shell,  push  their  beak  through  the  break  in  the  shell, 
and  frequently  stick  fast  to  the  shell  and  die.  If  by  any 
chance  the  shell  is  crushed,  the  chick  will  adhere  to  it  and 
die.  Heavy  hens  may  crush  the  shells,  especially  if  the 
eggs  are  piled  or  crowded  in  the  nest.  There  is  little  advan- 
tage gained  in  helping  the  chicks  from  the  shell,  and  it  is 
a  cruel  practice  to  remove  the  hard  scale  from  the  point  of 
the  beak  after  the  chick  is  hatched;  nature  removes  it  at 
the  proper  time. 
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When  the  chick  within  the  shell  begins  to  peep,  the  mother 
hen  is  apt  to  resent  intrusion,  even  though  she  may  have 
been  tractable  prior  to  this  time.  In  this  case  her  confidence 
may  be  regained  by  gentle  treatment,  provided  she  is  not  a 
bad-tempered  hen.  Hens  that  are  naturally  cross  or  bad- 
tempered  are  fit  neither  for  hatching  nor  for  brooding  the 
chicks.  Whenever  ill-tempered  hens  have  been  used  by 
mistake,  or  for  want  of  more  suitable  ones,  the  eggs  should 
be  removed  and  placed  under  more  quiet  hens  as  the  oppor- 
tunity to  do  this  occurs.  Bad-tempered  hens  have  little 
value  as  mother  hens  for  the  chicks;  they  are  apt  to  kill 
both  their  o%vn  chicks  and  those  of  other  hens.  Chicks  do 
best  when  they  are  given  to  quiet,  motherly  hens  to  brood. 

38.  Doubling  the  Broods.  —  As  has  been  stated,  space 
and  time  and  labor  in  caring  for  them  may  be  gained  by  setting 
a  number  of  hens  from  the  same  flock  in  the  same  room  at 
the  same  time.  More  time  and  labor  may  be  gained  after 
the  chicks  are  hatched  by  combining  the  broods  and  by  giving 
as  many  chicks  to  each  hen  as  she  can  properly  care  for. 
Three  fairly  large,  quiet,  and  motherly  hens  may  be  put 
together  in  a  large  coop  and  they  may  care  for  as  many  as 
forty-five  chicks.  Wild,  cross,  timid,  or  nervous  hens,  how- 
ever, should  not  be  put  together  in  this  way,  as  trouble  will 
surely  follow.  Some  hens  care  for  large  broods  better  than 
other  hens  for  a  few  chicks.  Hens  cannot  brood  lai^  num- 
bers of  chicks  during  cold,  damp  weather,  because  the  chicks 
are  apt  to  be  chilled  for  lack  of  room  under  the  hen.  During 
warm  weather,  more  chicks  can  be  brooded  by  one  hen. 
When  broods  have  been  doubled,  the  hens  not  needed  to 
mother  chicks  may  either  be  set  again  or  returned  to  the 
laying  pens. 

When  two  or  more  hens  are  confined  with  large  broods, 
there  is  less  time  consumed  in  caring  for  them  and  in  feeding 
them  than  would  be  the  case  if  each  had  a  separate  brood; 
there  is  also  less  space  occupied  than  is  necessary  for  separate 
small  broods.  As  the  chicks  grow  and  mature,  they  require 
less  brooding  and  fewer  hens  will  care  for  their  needs.     When 
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several  hens  are  together  in  roomy  coops  with  large  broods 
the  hen  that  is  the  least  motherly  should  be  removed  after 
the  chicks  are  fairly  grown,  after  which  her  chicks  will  flock 
about  the  other  hens.  This  cannot,  of  course,  be  done  with 
separate  hens  and  separate  broods.  Where  a  few  chicks  are 
grown,  the  separate  brood  coop  with  mother  hen  and  brood 
is  best;  but  where  a  large  number  are  grown,  it  is  best  to 
have  lai^e  brood  coops  that  can  be  used  for  four  sitting 
hens,  and  also  serve  as  brooding  quarters  for  the  hens  and 
the  chicks. 


YOUNG  CniCKS  ON  THE  FARM 

39.  The  most  satisfactory  results  are  obtainable  with 
poultry  that  is  properly  grown  and  cared  for  on  the  farm. 
Nowhere  else  can  poultry  be  grown  so  economically.  The 
cost  of  building  and  the  care  and  attention  needed  are  trifling 
when  compared  with  the  possible  profits.  Quite  frequently, 
however,  even  favorable  farm  conditions  are  nullified  by 
neglect,  and  failure  results  in  cases  where  success  is  within 
easy  reach.  Intelligent  and  unremitting  attention  are  the 
prerequisites  to  success ;  without  such  attention  nothing  worth 
while,  even  in  poultry  growing,  is  possible. 

Chicks  do  best  with  natural  environment;  for,  if  well 
protected,  they  grow  more  quickly  under  such  conditions 
than  when  they  are  kept  or  brooded  on  the  ground  used  for 
this  purpose  year  after  year.  Brood  coops  with  hen  and 
chicks  placed  along  the  fence  rows  close  to  the  com  field, 
on  the  edge  of  a  grove,  or  under  berry  bushes,  are  well  located, 
provided  there  is  protection  from  flying  or  prowling  enemies. 

Chicks  prosper  when  grown  on  land  that  has  recently  been 
plowed:  in  the  furrows  of  com  fields,  in  a  meadow,  or  in  a 
berry  patch.  The  branches  of  well-grown  asparagus  furnish 
admirable  shelter  for  them;  and  chicks  grow  to  perfection 
in  fence  comers  and  beneath  the  shadows  of  a  wood  lot  or 
an  orchard.  Tainted  soil  or  land  frequented  by  grown 
poultry  is  not  good  for  chicks;  such  an  environment  retards 
growth,   reduces   vitality,   and   causes  liver   trouble.     With 
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equal  care  and  comfort  on  both  kinds  of  soil,  chicks  will 
make  better  growth  in  3  months  on  freshened  soil  than 
in  5  months  on  tainted  land. 

40.  Brood  Coops  in  the  Com  Field. — If  the  chicks  are  to 
have  the  run  of  the  com  field,  the  placing  of  brood  coops 
is  accomplished  by  moving  the  brood  coop,  hen,  and  chicks 
into  the  field,  as  shown  in  Fig.  35,  or  by  placing  the  coops 
along  the  fence  of  the  field  or  under  the  shelter  of  a  near-by 
tree.  This  moving  is  done  when  the  chicks  are  a  week  or 
10  days  old.  When  the  season  has  advanced  far  enough 
for  the  growing  com  to  furnish  shelter,  the  brood  coop^  may 


be  moved  into  the  com  field  where  no  harm  will  be  done 
the  crop  if  the  hen  and  her  chicks  have  the  free  range  of  the 
fields.  Hopper  feeding  is  advisable  under  these  conditions. 
The  feed  hopper  a  is  filled  on  one  side  with  dry  mash,  and 
on  the  other  side  with  cracked  com,  whole  wheat,  and  hulled 
oats.  Meat  scrap  is  not  needed,  provided  that  bugs  and 
worms  abound  on  the  range.  An  ideal  range  would  consist 
of  an  open  meadow  next  to  the  com,  with  a  wood  lot  to 
the  rear.  Chicks  grown  in  such  an  environment  are  large 
and  vigorous,  and  possess  a  profuse  ^owth  of  glossy  feathers. 
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41.  natural  Shelter.— Rough,  untillable  land  overgrown 
with  brush,  bushes,  vines,  and  small  trees  also  makes  an 
ideal  range  for  a  hen  and  chicks.  The  short  growth  protects 
them  from  the  sun  and  rain,  and  hawks  and  other  flying 
destroyers  do  not  readily  find  the  chicks  that  enjoy  such 
shelter.  Brood  coops  made  of  large  wooden  boxes,  as  shown 
in  Fig.  36,  can  be  used.  These  coops  are  so  placed  as  to 
have  the  shelter  of  the  undergrowth ;  in  them  the  hens  hatch 
and  rear  their  broods,  away  from  the  annoyance  of  other 
hens  and  on  uncontaminated  ground.  The  danger  of  such 
a  location  is  from  weasels  and  other  vermin  that  kill.     A 


watchful  collie  or  terrier  dog  will  guard  the  flock  from  danger 
during  the  day  and  at  night  the  coops,  which  should  be  tightly 
made,  should  be  carefully  closed.  The  chicks  so  confined 
within  the  coops  at  night  should  be  liberated  after  sunrise; 
and  when  the  chicks  are  3  weeks  old,  the  hens  as  well  as 
chicks  should  have  free  range  after  the  sun  has  dried  the 
grass.  Young  chicks  can  run  through  the  damp  grass  with 
very  little  injury  so  long  as  the  hen  is  in  the  coop  to  warm 
them  if  they  become  chilled,  but  they  cannot  follow  the 
mother  hen  through  damp  grass  without  becoming  injured 
by  the  cold  and  wet. 
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42.  Common  Faults  in  Brooding.— If  boxes  and  coops 
that  are  too  small  are  used  for  the  mother  hen  and  chicks, 
it  often  happens  that  chicks  arc  killed  by  the  mother  hen 
because  she  has  httle  room  in  which  to  move  about.  Open- 
bottom  coops  set  in  low  places  permit  moisture  and  mud  to 
collect,  thus  frequently  causing  the  death  of  young  chicks. 
If  coops  cannot  be  securely  closed,  the  mother  hen  will  wander 
away  with  her  brood,  and  if  the  event  occurs  when  the  grass 
is  wet,  many  chicks  may  be  lost.  Coops  placed  near  board 
piles,  bams,  or  outbuildings  attract  rats,  and  board  floors 
that  are  elevated  slightly  above  the  ground  furnish  a  hiding 
place  for  such  destructive  vermin.     Neglected  coops  make 


admirable  breeding  places  for  lice  and  mites,  and  an  infected 
soil  keeps  the  brood  in  constant  danger  from  disease. 
Neglected  coops  soon  become  filthy,  and  if  the  chicks  eat 
the  teed  thrown  into  such  quarters  their  health  is  soon 
undermined.  Cleanliness,  sunlight,  good  air,  and  plenty  of 
room  are  indispensable  both  for  the  mother  hen  and  her 
chicks. 

43.  Early  Broods. — The  chicks  that  are  hatched  early  in 
the  spring  should  be  kept  with  the  mother  hen  in  coops 
placed  inside  of  a  building  or  under  the  shelter  of  an  open 
shed  or  building.  Young  chicks  do  poorly  if  exposed  to 
cold  or  damp.     For  the  first  3  weeks  of  their  lives  the  early 
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chicks  will  prosper  on  a  board  floor;  if  the  floor  is  covered 
with  earth  or  sand  they  will  do  still  better.  But  if  they 
are  kept  on  board  floors  and  away  from  the  ground  for 
longer  than  this,  their  plumage  droops  and  weakness  in  the 
legs  is  apt  to  develop.  Early  broods  are  best  grown  in 
large  brood  coops,  as  shown  in  Fig.  37.  In  such  coops  they 
do  remarkably  well,  provided  that  the  floor  of  the  coop  rests 
on  the  ground  and  dirt  is  banked  up  all  around  the  outside. 
Preparation  for  this  work  is  made  in  the  fall  before  the 
ground  is  frozen.  The  floor  inside  of  the  larger  coop  should 
be  covered  with  dry  earth.  Coal  ashes  with  the  coarse 
material  sifted  out  furnishes  a  dry  footing  for  the  chicks. 


Wood  ashes  are  not  suitable  for  this  purpose.  Four  hens 
can  be  set  inside  of  a  coop  of  this  kind  and  when  the  chicks 
are  hatched  all  should  be  given  to  two  hens  to  brood.  Small 
brood  coops,  one  for  each  hen,  are  placed  inside  the  large 
coop;  the  mother  hens  are  confined  in  these  at  night  and 
during  cold  days,  until  the  chicks  are  partly  grown.  The 
windows  slide  both  ways  and  permit  a  free  circulation  of 
air,  thus  preventing  excessive  heat  inside  when  the  sun  shines. 
If  the  wind  blows  strongly  and  is  cold,  a  muslin  curtain  is 
placed  between  the  open  sash  over  the  wire  screen.  Fresh 
air  at  all  times  is  valuable  to  the  chicks,  but  wind  blasts 
should  be  avoided,  and  overheating  may  suffocate  the 
chicks. 
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When  the  weather  becomes  warm,  the  hens  and  chicks  do 
best  if  kept  partly  sheltered  in  coops  that  are  dry  and 
open  to  the  air.     Coops  that  have  these  qualifications  may 
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44.  Winter  Brood  Coop. — The  winter  brood  coop  shown 
in  Fig.  40  is  warm  and  comfortable  during  the  most  severe 
weather  and  is  large  enough  for  two  hens  and  their  chicks. 
The  coop  is  sunk  3  or  4  inches  into  the  ground,  and  is  filled 
inside  with  dry  soil.  The  earth  is  banked  up  around  the 
outside.  The  hinged  portion  of  the  roof  turns  over,  so  that 
through  the  opening  thus  formedthe  hens,  chicks,  and  coop 
may  be  cared  for.     The  chicks  can  run  from  the  coop  out 


into  the  glass  enclosure,  the  glass  sash  of  which  should  be 
slightly  raised  to  prevent  overheating  inside  when  the  sun 
shines  on  the  glass.  A  close  cover  of  boards  should  be  placed 
over  the  glass  at  night,  also  during  days  of  snowfalls.  This 
coop  may  be  of  any  reasonable  size,  but  should  be  no  more 
than  2  feet  high  at  the  highest  point.  .The  glass  shelter  is 
made  to  fit  the  glass  used,  and  the  floor  dimensions  of  the 
coop  correspond  with  the  size  of  the  sash. 
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BROOD   COOPS   AND   SHELTXIBS 

BROOD  COOPS 

1.  Brood  coops  should  be  built  with  reference  to  their 
suitability  for  the  locality  in  which  they  are  to  be  used. 
Those  best  adapted  to  a  northern  climate  cannot  be  used  in 
the  tropics;  and  coops  that  are  best  suited  for  winter  may  be 
entirely  too  close  for  use  in  summer ;  and  while  the  ground  may 
frequently  be  used  as  a  floor,  such  a  floor  will  not  be  satis- 
factory in  a  low,  damp  locality.  The  fresh-air  supply  is  of 
prime  importance.  Small,  confined  quarters,  or  coops  that  are 
badly  ventilated,  are  unfit  for  chicks,  for  they  cannot  endure 
cold  or  damp  from  which  there  is  not  frequent  relief.  Dry, 
comfortable,  well- ventilated  coops  are  best,  although  too 
much  heat,  like  undue  exposure  to  the  cold,  is  injurious 
to  the  chick.  Several  of  the  coops  described  in  Natural 
Incubaiion  are  excellent;  but  if  they  are  misused,  poor  results 
may  be  expected.  It  is  just  as  important  that  the  coops 
receive  proper  care  as  that  the  right  kind  of  coop  be  selected. 
The  glass  front  in  coops  that  are  provided  with  them  should 
not  be  left  closed  down  throughout  the  day. 

2.  Coops  With  Enclosed  Runs,-;-To  protect  the  chicks 
from  cats,  rats,  and  other  predatory  animals,  and  from  birds 
of  prey,  coops  with  enclosed  runs  are  indispensable.  These 
coops  are  made  in  many  shapes  and  sizes;  some  kinds  are 
used  for  a  single  hen  and  her  brood,  other  kinds  are  adapted 
for  two  hens  and  a  large  number  of  chicks. 
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The  apex  coop  illustrated  in  Fig.  I  is  frequently  used  with- 
out a  board  floor,  and  where  the  ground  is  continuously  dry 
this  fixture  is  not  desirable;  but  where  a  floor  is  necessary,  a 
movable  one  of  thin  boards  may  be  used.     Coops  intended 


for  both  hens  and  chicks  are  from  34  to  30  inches  high  at 
the  highest  point  and  2  feet  square  or  larger.  The  enclosed 
run  can  be  made  of  convenient  size.  As  this  style  of  coop 
is  moved  frequently,  the  run  need  be  only  large  enough  to 
pennit  chicks  to  exercise. 

A  better  kind  of  apex  coop  is  shown  in  Fig.  2.  The 
enclosed  run  of  this  coop  is  movable  and  is  2  feet  wide  and 
3  feet  long;  the  coop  itself  is  24  inches  square  and  2  feet  in 
height  at  the  peak  of  the  roof  and  has  a  board  floor.  A 
movable  frame  made  of  slats  serves  the  double  purpose  of 
a  door  to  the  coop  and  a  passage  through  which  the  chicks 


may  pass  at  all  times.  The  mesh  of  the  wire  netting  used 
to  cover  the  runs  must  not  be  larger  than  J  inch;  if  it  is 
larger,  rats  may  enter  them  and  cats  may  claw  at  the  chicks 
inside  the  runs. 
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3.  Box  Coops. — The  box  coop  is  useful  for  sheltering 
early  broods,  for  delicate  chicks,  and  for  Bantams.  The  one 
shown  In  Fig.  3  resembles  a  small  house,  one  end  of  which 


is  an  enclosed  run,  while  the  other  serves  as  a  brood  coop 
for  the  hen.  This  coop  can  be  made  of  any  convenient  size 
and  is  sometimes  not  more  than  18  inches  wide  and  30  inches 
long.  A  board  floor  extends  under  the  entire  coop.  The 
galvanized -iron  wire  cloth  that  encloses  the  run  should  be  of 
small  mesh,  strong  and  durable.  The  coop  is  cleaned  through 
the  door  a,  and  the  chicks  go  in  and  out  through  the  front 
opening  b.  For  Bantams,  the  coop  is  made  low;  for  larger 
fowls,  about  24  inches  from  the  floor  to  the  peak  of  the  roof 
and  proportionately  large  throughout  all  dimensions. 

A  large  box  coop  with  enclosed  run  of  the  type  shown  in 
Fig.  4  is  about  3  feet  square,  with  a  run  of  equal  size  or  larger. 


The  hood  in  front  of  the  coop  protects  the  hen  from  sun  and 
rain.  This  coop  is  intended  for  two  hens  and  a  lar^e  brood 
of  chicks,  and  it  may  or  may  not  be  furnished  with  a  board 
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floor  as  a  protection  from  dampness.  By  moving  these  coops 
from  place  to  place,  fresh  runs  are  secured  for  the  chicks. 
This  style  of  coop  made  larger  and  placed  on  runners  may 
be  used  as  a  colony  coop  for  growing  chicks. 

4.  Lai^e  Brood  Coop.^ — A  brood  coop  that  will  house 
three  or  four  hens  and  their  broods  may  also  serve  a  useful 
purpose  for  hatching.  Fig.  5  represents  a  strongly  built 
large  brood  coop  6  feet  long,  3  feet  deep,  and  3  feet  high  in 
front.  The  upper  part  of  the  front  is  enclosed  with  wire 
netting,  the  lower  part  with  strips  of  wood.  The  board 
doors  close  over  the  slats,  which  may  be  removed  when  the 


chicks  are  large  enough  to  run  about  with  the  hen.  Fifty 
or  sixty  chicks  can  be  accommodated  in  a  coop  of  this  size; 
six  of  these  coops  will  suffice  for  300  chicks  after  they  are 
weaned.  The  board  floors  should  be  covered  with  earth  or 
sand,  which  may  be  cleaned  away  quickly  when  necessity 
demands.  Such  coops  are  warm  enough  for  cool  weather 
and  may  be  opened  for  ventilation  when  the  weather  is 
warm;  if  roost  poles  are  set  in  place,  the  chicks  can  continue 
to  occupy  the  coops  until  winter. 

During  the  summer  months,  coops  of  this  kind  partially 
hidden  by  the  bushes  and  weeds  serve  in  the  daytime  as  a 
place  in  which  the  hen  and  chicks  may  find  shelter  from  the 
heat  and  rain  and  protection  from  the  birds  of  prey.     The 
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lower  doors  should  be  closed  at  night  to  protect  the  inmates 
from  nocturnal  prowlers. 

5.     Single  Brood  Coop. — When  thousands  of  chicks  on  a 
single  plant  are  to  be  brooded  by  hens  during  the  summer 


months,  single  brood  coops  like  those  shown  in  Fig.  6  may 
be  used.  These  coops  are  28  inches  square  and  are  substan- 
tial, simple,  and  inexpensive  in  their  construction.  In  the 
front  end  is  a  sliding  sash  or  door  so  that  the  newly  hatched 
chicks  may  be  kept  inside  with  the  hen;  as  they  grow  larger, 


the  sash  may  be  opened  enough  to  allow  the  chicks  to  pass 
through  at  will  while  the  hen  is  confined.  When  the  chicks 
are  old  enough  they  can  roam  at  will  with  the  hen  during 
the  day.     Coops  like  these  may  be  scattered  over  fields,  as 
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shown  in  Fig.  7,     A  range  for  2,000  chicks  requires  about 

7  acres.  The  coops  should  have  board  floors  covered  with 
dirt.  The  chicks  begin  hfe  with  the  mother  hen  in  these 
homes  and  continue  to  occupy  them  until  mature.     Roost 


poles  are  not  required  in  these  coops,  for  the  growing  chicks 
can  very  well  rest  at  night  on  the  floor  of  the  coop.  As  the 
chicks  mature,  the  inferior  cockerels  and  pullets  are  culled  out 
and  sold  and,  by  thus  reducing  the  total  number  of  chicks, 
additional  space  is  gained  for  the  pullets  that  are  left. 
Large  numbers  of  chicks  may  be  safely  grown  by  the  use  of 
these  coops  in  localities  that  are  free  from  hawks  and  other 


animals   that   prey    on    poultry,   but   where   such    enemies 
abound  profitable  use  of  this  system  is  prevented. 

6.     Double  Brood  Coop. — Brood  coops  of  large  size,  like 
the  double  brood  coop  shown  in  Fig.  8,  may  be  used  during 
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the  early  spring  and  fall  for  growing  large  numbers  of  chicks 
with  hens.  The  coop  shown  is  6  feet  long,  4  feet  wide,  3i  feet 
high  in  front,  and  2^  feet  high  in  the  rear.  The  board  floor 
is  strewn  with  sand  and  chaff,  the  window  slides  to  the  left, 
and  round  openings  for  ventilation  are  made  on  both  sides 
of  the  coop.  Two  or  three  hens  or  their  broods  may  spend 
the  entire  winter  in  coops  like  these.  The  interior  of  the 
coop,  which  is  shown  in  Fig.  9,  is  fitted  with  individual 
brood  coops,  so  that  when  the  chicks  are  young  and  the 
weather  is  cold,  the  mother  hens  can  be  fastened  in  these 
small  coops,  while  the  chicks  can  run  about  the  floor  of  the 
large  one.  The  small  coops  retain  the  body  heat  of  the  hen 
and  chicks  and  serve  to  keep  the  hen  under  close  control; 


sr,  the  mother  hen,  if  confined,  will  hover  the  chicks 
more  frequently  during  the  daytime  than  she  would  if  she 
had  her  liberty.  As  the  chicks  become  larger,  the  small 
coops  are  removed,  but  the  hen  should  continue  to  stay  in 
the  large  coop  until  she  refuses  to  brood  the  chicks.  When 
weaning  time  arrives,  the  hen  is  turned  into  the  laying  pens 
and  the  chicks  are  allowed  to  remain  in  the  coops  until  they 
are  ready  for  market. 

7.  Coops  With  Glass  Fronts.— For  protection  from  animals 
of  all  kinds,  the  chicks  may  be  sheltered  in  coops  that  have 
glass  and  wire-screen  fronts,  as  shown  in  Fig.  10.  These 
coops  are  2  feet  square  and  2  feet  high  in  front;  the  glass 
window  is  made  to  slide,  and  the  coop  is  ventilated  through 
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netting  under  the  hood  that  shelters  the  front  of  the  coop 
from  sun  and  _  rain.  These  coops  have  board  floors  and 
shingle  roofs,  and  they  are  made  of  1-inch  lumber  dressed  on 
both  sides.  Coops  of  this  kind  may  be  located  in  lots  that 
are  enclosed  with  wire  fence,  as  shown  in  Fig.  11. 

The  coops  shown  in  Fig.  12  are  30  inches  wide,  33  inches 
deep,  3  feet  high  in  front,  and  21  inches  high  in  the  rear. 
The  frame,  except  the  sills,  which  are  2  inches  square,  is 
made  of  strips  1  in.  X  2  in.,  and  the  siding,  of  lumber 
J  or  J  inch  thick,  is  fastened  to  the  frame.  The  siding 
extends  IJ  inches  below  the  bottom  of  the  frame.     A  mov- 


able floor  made  of  1-inch  lumber  fits  into  the  opening.  The 
floor  rests  on  the  two  sills  and  the  roof  is  made  of  J -inch 
lumber  covered  with  roofing  felt.  The  open  space  under  the 
sun  shelter  is  covered  with  wire  cloth.  The  glass  sash  is 
made  to  slide  so  that  the  chicks  may  go  in  and  out  between 
the  slats.  When  the  window  is  removed,  the  hen  is  given 
her  freedom. 

8.     Location    and   Care    of    Coops. — As   protection   from 
wind,  rain,  and  sun  is  necessary,  it  is  important  that  the  brood 

coop,  whenever  it  is  possible  to  do  so,  should  be  located 
near  a  wood  lot,  or  under  trees  as  shown  in  Fig.  12.     Watch 
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dogs  are  often  very  useful  in  protecting  the  chicks,  and  ken- 
nels a  for  them  are  shown  in  the  figure. 

Only  coops  that  are  clean  and  free  from  dampness  and 
insect  vermin  are  fit  for  the  mother  hen  and  chicks; 
if  any  of  these  pests  are  present,  success  in  raising  poultry 
is  out  of  the  question.  Though  the  coops  may  be  crude 
and  rough  in  construction,  if  they  are  clean,  dry,  and  free 
from  insect  vermin,  they  make  good  homes  for  the  hen  and 
her  chicks;  but  if  the  coops  are  dirty  or  infested  by  lice, 
they  serve  as  death  traps  for  the  poultry.  No  matter  how 
perfect  the  coops  may  be  in  construction,  if  they  are  damp 
or  unclean,  failure  with  them  is  inevitable.  All  brood  coops 
should  be  painted  inside  and  outside  with  crude  petroleum 
or  creosote  or  kerosene  or  some  other  liquid  insecticide; 
and  the  paint  should  be  applied  at  least  a  week  before  the 
coop  is  occupied.  Of  the  three  insecticides  named,  creosote, 
which  may  be  obtained  in  paint  stores,  is  best.  Brood  coops 
should  be  sprayed  inside  and  outside  every  2  weeks  with  an 
insecticide  of  some  kind,  the  work  being  done  in  the  momii^ 
when  the  hen  and  chicks  are  ranging,  in  order  to  avoid  injury 
to  the  chicks  by  the  fumes  of  the  liquid  used.  The  floor  of 
the  brood  coop  must  be  cleaned  frequently  to  avoid  the 
accumulation  of  droppings  and  other  filth;  because  odors 
that  are  injurious  to  both  hen  and  chicks  arise  from  such 
accumulations. 

SHELTEBS 

9.  Colony  Shed.— A  shelter  that  is  useful  for  many  pur- 
poses is  shown  in  Fig.  13.  This  shed  may  be  6  or  8  feet  long, 
4  feet  high  in  front,  3  feet  high  in  the  rear,  and  4  feet  wide, 
and  majt  be  used  as  a  roosting  place  for  the  growing  chicks 
on  the  range.  Roosts  for  the  growing  chicks  are  placed 
crosswise  inside  the  shed  close  to  the  ground  and  away  from 
the  open  end.  The  ground  serves  as  a  floor,  and  the  shed 
may  be  moved  whenever  necessary.  The  shed  is  so  placed 
that  the  opening  is  not  exposed  to  the  prevailing  winds. 
The  opening  may,  of  course,  be  closed. 


^d  by  Google 


;  8  NATURAL  BROODING  11 

An  enclosed  colony  Bheltei  large  enough  for  several  hens 
and  their  broods  is  shown  in  Fig.  14.  This  shelter  serves 
as  a  brood  coop  for  the  hens  and  their  partly  grown  chicks, 


and  may  be  used  as  a  roosting  place  for  the  chicks  after 
they  are  weaned.  This  shelter  has  no  floor  and  is  4  feet 
long,  3  feet  deep,  and  2  feet  high  in  front,  and,  like  the 
shelter  shown  in  Fig.  13,  may  be  readily  moved  from  place 
to  place.  ■  Both  shelters  may  be  coated  with  creosote  stain 
or  wood  preserver  as  a  safeguard  against  insect  vermin. 

10.  Portable  Shelter. — For  locations  where  continuous 
protection  from  the  weather  is  demanded,  a  portable  shelter, 
as  shown  in  Fig.  15,  is  useful.  These  shelters  should  be  placed 
with  their  rear  against  a  fence,  and  should  face  the  south 
during  the  winter  and  early  spring.  During  the  summer 
there  is  no  better  place  for  them  than  under  trees  where  they 
will  be  sheltered  from  the  sun.     They  may  be  made  of  any 


size;  the  one  shown  in  the  figure  is  8  feet  long,  3  feet  wide, 
30  inches  high  in  front,  and  20  inches  high  in  the  rear.  The 
entire  coop,  including  the  floor,  is  of  tongued-and-grooved 
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floor  boards;  the  board  floor  may,  however,  be  omitted  when 
the  ground  is  perfectly  dry.  The  front  is  divided  into  three 
sections  enclosed  with  wire  screen,  and  the  center  section 
may  slide  to  the  right  or  to  the  left  as  preferred,  thus  serving 


as  a  door  during  the  winter  months.  The  whole  front  may 
be  enclosed  with  muslin  curtains.  Brood  coops  with  mother 
hens  and  chicks  may  be  placed  inside  of  these  shelters  where 
the  chicks  are  safe  from  all  intrusion.  The  front  of  the  shelter 
is  made  of  close-mesh  galvanized  cloth  of  good  strength. 


Another  type  of  movable  shelter  is  shown  in  Fig.  16. 
Shelters  may  also  be  made  of  poles  and  straw;  these  shelters 
should  be  placed  firmly  in  the  ground  in  order  to  withstand 
the  heaviest  storm. 
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MANAGEMENT  OF  THE  BROODS 


BABLY  MANAGEMENT 


11.  Early  Care  of  the  Chicks.— When  the  chicks  are 
2  days  old  they  are  moved  with  the  hen  to  the  brood  coop. 
Until  they  reach  this  age,  they  should  remain  in  the  nest 
with  the  hen.  The  chicks  require  no  food  while  in  the  nest, 
but  the  mother  hen  must  be  given  wholesome  food  daily. 
The  floor  of  the  brood  coop  into  which  the  chicks  are  to  be 
placed,  shoidd  be  covered  with  dry  earth  or  sand  with  a 
little  chuff  on  top  of  it.  Chilling  the  chicks  when  moving 
them  should  be  guarded  against,  and  the  head  and  throat 
of  each  chick  should  be  carefully  examined  for  any  lice  that 
may  be  hidden  in  the  down.  If  Uce  are  present,  sweet  oil 
or  lard  is  rubbed  into  the  down  on  top  of  the  chick's  head 
and  under  its  beak  and  throat.  This  rubbing  is  done  with 
the  finger  and  not  too  much  oil  or  lard  should  be  used.  The 
grease  will  spread  over  the  skin  and  will  destroy  the  lice. 
Finely  powdered  anise  seed  dusted  into  the  feathers  of  the 
hen  and  the  down  of  the  chicks  will  also  destroy  parasites 
of  all  kind  without  injuring  the  chicks.  This  powder  must 
be  as  fine  as  dust  and  very  dry.  Insect  powders  that  irritate 
the  eyes  may  prevent  the  chick  from  eating:  very  mild  powder 
is  the  only  kind  fit  for  use  about  a  hen  with  young  chicks. 

Since  a  mother  hen  of  quiet  disposition  will  brood  and 
care  for  her  chicks,  it  is  best,  especially  if  the  weather  is  cool, 
to  prevent  the  chicks  from  going  outside  the  coop  for  a  day 
or  two.  If  the  weather  is  warm,  the  chicks  may  be  permitted 
to  run  in  the  sunshine.  A  good  attendant  refrains  as  far  as 
possible  from  disturbing  the  hen  and  chicks,  for  if  they  are 
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frequently  disturbed,  the  hen  becomes  irritable  and  nervous 
and  steps  on  the  chicks.  The  attendant  should  aim  to 
provide  for  the  needs  of  the  hen  and  chicks  and  not  to  dis- 
turb them  by  handling  and  coddling  them,  or  otherwise  to 
interfere  with  the  duties  of  the  mother  hen.  The  hen  and 
brood  d©  best  if  they  are  undisturbed  by  unnecessary  atten- 
tion, although  regularity  in  coop  cleaning  and  in  feeding  must 
be  the  rule.  The  hen  and  chicks  should  be  taught  to  enjoy 
rather  than  to  fear  the  presence  of  the  caretaker.  Chicks 
that  cluster  about  the  attendant  usually  grow  fast  and  pros- 
per, but  those  that  are  neglected  or  fed  at  irregular  intervals 
become  wild  and  seldom  if  ever  grow  as  they  should.  The 
water  supply  must  never  be  allowed  to  run  out;  the  need 
for  it  is  nearly  constant.  If  it  is  neglected,  and  the  chicks 
are  thirsty  when  it  becomes  exhausted,  they  are  apt  to  gorge 


themselves  with  the  next  supply.  Should  they  do  so,  purging 
or  diarrhea  follows  and  the  chicks  are  almost  certain  to  make 
no  progress  for  several  days,  and  if  diarrhea  is  induced  again, 
death  frequently  follows. 

12.  Caxe  of  Mother  Hen. — The  strain  necessary  for  sitting, 
hatching  the  eggs,  and  rearing  a  brood  of  chicks  will  greatly 
reduce  the  vitality  of  the  hen;  she  must  therefore  be  well 
fed  and  cared  for.  The  hen  will  often  deny  herself  food  in 
an  earnest  effort  to  induce  the  chicks  to  eat.  If  she  does 
this  she  should  be  fed  special  food  that  is  too  coarse  for  the 
chicks  to  eat.  She  should  also  be  frequently  dusted  with 
insect  powder  to  prevent  her  and  the  chicks  from  being 
troubled  with  lice.  Powdered  pyrethrum,  or  Persian  insect 
powder,  can  be  safely  used  for  this  purpose.  She  should  be 
permitted  to  go  to  the  dust  bath  as  soon  as  the  chicks  are 
large  enough  to  follow  her.     A  place  for  the  dust  bath  can 
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be  dug  in  the  ground  close  to  the  coop.  Neither  the  hen 
nor  the  chicks  ought  to  be  fed  from  the  floor  of  the  coop  or 
from  the  ground.  Clean  boards  or  feed  pans  should  be  used 
for  this  purpose.  Small  feed  boards  with  flanges  about  the 
edge  may  be  made  as  shown  in  Fig.  17.  Safety  feed  dishes 
of  iron,  which  prevent  the  chicks  from  walking  in  the  feed, 
are  shown  in  Fig.  18. 

13.  Locatioa  for  Brood  Coops.— During  the  season  of 
wind  storms,  rain,  and  cold,  the  brood  coops  should  be  placed 
under  shelter  that  will  protect  the  chicks  from  direct  contact 
with  the  elements.  In  pleasant  weather,  the  coops  should 
be  out  in  the  open,  where  they  may  be-  placed  on  bare  ground  • 
that  is  free  from  a  growth  of  grass.     If  the  coops  are  placed 


thus,  the  chicks  can  go  from  the  coop  to  the  grass,  but  if 
the  coop  is  in  the  grass,  the  chicks  cannot  help  getting  wet 
if  they  are  at  liberty  while  the  grass  is  moist  from  rain  or 
dew.  In  hot  weather,  it  is  necessary  for  the  coops  to  be 
placed  under  some  shelter  that  protects  the  hen  and  chicks 
from  the  direct  rays  of  the  sun  and  from  injury  from  heavy 
showers.  The  coop  must  be  placed  where  the  flow  of  surface 
water  is  away  from  it  and  not  into  it  or  under  it.  The  ground 
about  the  brood  coop  should  be  dry  and  free  from  fllth. 
If  the  ground  is  covered  with  fine  gravel  or  coarse  sand,  it 
may  be  freshened  'by  frequently  stirring  it  with  a  rake. 
Brood  coops  should  be  moved  frequently  to  avoid  the  damp- 
ness that  gathers  under  the  floor.  The  location  of  coops 
that  have  no  floor  but  the  ground  beneath  them,  must  be 
frequently  changed  in  order  to  avoid  injury  from  tainted  soil. 
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14.  Importance  of  Keeping  the  Hens  Confined. — If  the 

hen  wanders  with  a  brood  of  yoiii^  chicks,  a  considerable 
number  of  them  are  usually  lost.  Although  this  practice 
results  in  the  survival  of  the  fittest,  it  causes  useless  waste 
of  living  chicks.  The  chicks  thrive  best  when  the  hen  is 
kept  within  the  coop  and  is  allowed  to  run  out  only  for  an  hour 
at  sunset,  not  oftener  than  twice  a  week,  provided  that 
other  requirements  are  fulfilled.  The  young  chicks  will  run 
about  in  the  neighborhood  of  the  coop  quite  as  much  as  is 
good  for  them;  but  if  they  are  compelled  to  follow  the  hen 
they  are  apt  to  become  worn  out  in  trying  to  keep  pace  with 
her.  So  long  as  the  mother  hen  is  in  the  coop,  the  chicks 
run  out  and  in  at  will  and  are  more  frequently  hovered  by 
the  hen  than  when  both  hen  and  chicks  are  at  liberty.  Hens 
that  are  neglectful  of  their  chicks  during  the  day  will  hover 
them. when  the  coop  is  darkened,  so  that  it  is  better  for  them 
if  the  coop  is  so  covered  that  the  interior  of  it  is  shaded  and 
darkened.  Under  such  conditions  the  hen  will  warm  the 
chicks  whenever  they  seek  the  shelter  of  her  body. 

15.  Wanning  the  Coop. — A  lighted  lantern  hung  inside 
the  brood  coop,  even  if  it  is  a  large  one.  will  warm  it  enough 
to  prevent  either  the  hen  or  her  chicks  from  being  overcome 
with  coW  even  though  the  temperature  is  as  much  as  20°  F. 
below  zero.  If  the  globe  of  the  lantern  is  painted  black 
or  is  covered  with  black  cloth  the  light  is  so  shaded  that 
the  hen  and  chicks  will  not  be  disturbed  by  it  during  the 
night.  An  Ordinary  lantern  used  in  this  way  will  warm  a 
brood  coop  of  any  size  not  larger  than  4  ft.  X  6  ft.  A 
lantern  may  also  be  used  to  dry  brood  coops  that  are  damp 
inside,  or  if  the  coops  are  dry  to  remove  the  danger  from 
outside  dampness.  Artificial  heat,  however,  should  be  used 
only  to  lessen  the  danger  of  extreme  cold  or  damp  weather. 
Good  strong  chicks  that  are  hatched  by. hens  during  cold 
weather  will  prosper  with  the  mother  hen  in  tightly  built 
coops  even  if  the  temperature  should  fall  below  zero. 

16.  Sheltering  of  the  Run. — ^Brood  coops  and  runs  may 
be  sheltered  from  the  sun  during  hot  days  by  the  use  of 


^dbyGoOglc 


{S  NATURAL  BROODING  17 

grain  sacks,  burlap,  or  cloth  thrown  over  the  run  or  drawn 
tightly  across  it,  as  shown  in  Fig.  19.  If  heavy  burlap  is 
tightly  drawn  it  will  not  only  protect  the  hen  and  chicks 
[rem  the  sun,  but  it  will  also  turn  the  rain.     If  the  sacks  for 


feed  or  grain  are  drawn  tightly  across  the  run  and  coated 
with  paint  to  close  the  meshes  of  the  cloth,  they  provide  a 
shelter  that  will  shed  the  rain  and  shade  the  coop  for  an  entire 
season.  In  order  to  have  these  shelters  withstand  the  rain 
and  wind,  they  must  be  well  made  and  firmly  set  up. 


Fig.  20 

17.     Protection    From    Cats. — In    localities    where    cats 

abound,  the  chicks  must  be  protected  from  their  ravages. 

The  run  shown  in  Fig.  20  not  only  protects  the  chicks  from 

cats  but  alfio  from  other  enemies,  such  as  hawks  and  crows. 
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This  run  is  made  2  feet  wide,  2  feet  high,  and  as  long  as  space 
permits.  It  is  made  in  sections,  two  sides,  one  end,  and  a 
top  being  fastened  together  with  hooks,  and  the  whole  run 
made  to  fit  close  to  the  brood  coop.  The  wire  netting  has 
a  mesh  of  i  inch  to  prevent  the  chicks  from  going  out  of  the 
run  or  the  cat's  paws  from  entering  it.  When  the  run  is 
placed  in  position  the  bottom  part  is  sunk  into  the  soil  to 
prevent  the  chicks  from  getting  out  by  going  under  the  ran. 
When  the  chicks  have  outgrown  the  danger  from  their  enemies 
the  use  of  this  run  may,  of  course,  be  dispensed  with. 

IS.  Chicks  of  Odd  Color. — Hens  that  hatch  a  promiscuous 
lot  of  chicks  are  kindly  disposed  to  chicks  of  all  colors,  while 
hens  that  hatch  chicks  of  one  kind  only  are  apt  to  kill  those 
that  differ  in  color  from  their  own  broods.  If  chicks  of 
various  colors  are  to  be  grown,  each  sitting  hen  should  have 
the  various  colors  represented  in  the  eggs  given  to  her  to 
hatch;  or  the  chicks  may  be  mixed  immediately  after  they 
are  hatched  by  distributing  them  among  the  hens  before 
they  have  been  taken  from  the  nest.  If  these  precautions 
are  not  taken  the  broods  cannot  be  mixed,  as  a  hen  will 
not  usually  own  a  chick  different  in  color  from  those  taken 
from  the  nest  with  her.  When  chicks  are  transferred  from 
one  hen  to  another,  the  change  should  be  made  at  night 
while  the  hens  are  on  the  nests,  for  few  hens  will  accept  and 
care  for  chicks  not  their  own  unless  the  foregoing  precautions 
are  taken. 

The  young  of  geese,  ducks,  turkeys,  and  guinea  fowl  may 
all  be  hatched  and  brooded  by  common  hens.  If  the  young 
of  these  fowls  are  hatched  in  incubators,  or  by  hens  other 
than  those  that  are  to  do  the  brooding,  the  same  rules  in 
changing  or  mixing  the  broods  should  be  observed  as  with 
chicks. 

FEEDING 

19.  Sand  or  Grit. — No  food  is  needed  until  after  the  second 
day.  The  first  meal,  which  may  be  scattered  on  the  feed 
hoard,  should  be  coarse,  sharp  sand  or  fine  chick  grit    This 
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meal  is  set  before  the  chicks  when  they  are  moved  with  the 
hen  to  the  brood  coop.  Two  hours  later  a  little — a  teaspoon- 
ful  or  less — roiled  oats  or  bread  crumbs  should  be  scattered 
over  the  grit.  This  meal  should  be  repeated  each  hour 
during  the  first  3  days.  For  the  last  meal  at.  night  the 
chicks  may  be  given  all  they  will  eat.  After  the  chicks  are 
3  days  old  the  method  for  the  feeding  of  chicks  given  in 
Poultry  Feeding,  Part  2,  may  be  followed. 

20.  Saving  of  Food.^A  large  saving  of  grain  may  be  made 
by  feeding  the  chicks  a  liberal  and  plentiful  supply  in  such 
way  that  there  shall  be  no  waste.  Frequently  all  of  any  one 
meal  that  is  uneaten  by  the  chicks  or  the  mother  hen  is 
wasted  by  being  trampled  under  foot  and  destroyed.  All 
of  this  loss  is  avoided  by  carefully  giving  each  brood  just 


enough  food,  or  by  the  use  of  food  cups  to  hold  the  food  for 
the  chicks.  The  saving  by  means  of  food  cups  and  hoppers, 
however,  can  be  accomplished  only  when  a  proper  ration 
is  fed. 

21.  Use  of  Food  Cups. — Properly  used  food  cups  are  safe 
and  economical.  By  the  exercise  of  care  and  watchfulness, 
the  proper  amount  of  food  for  a  daily  ration  may  be  ascer- 
tained, and  this  amount  placed  in  the  food  cups.  Thus  the 
need  of  each  brood  is  fully  supplied,  provided  there  is  no 
intrusion  from  other  fowls.  If  the  broods  are  fed  too  much, 
some  of  the  ration  is  left  in  the  cup  or  dish  and  it  is  fit  for 
another  day.  Food  cups  may  be  placed  under  shelter,  as 
shown  in  Fig.  21.  In  using  cups  thus  sheltered,  the  chicks 
go  through  the  slats  into  the  shelter  and  feed  at  will  undis- 
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turbed  by  older  fowls.     The  use  of  sheltered  cups  is  not  neces- 
sary unless  a  full  supply  of  food  cannot  be  obtained  by  the 
younger  chicks   when   they  are  surrounded  by  older  ones. 
The  water  supply  for  the  chicks  is  placed  near  the  food  under 
the  same  shelter.     Automatic  hoppers,  which  are  described 
in  Poultry  Houses,  Part  3,  may  also  be  used  for  the  broods. 
22.     Feeding  of  the  Mother  Hen. — The  mother  hen  should 
be  fed  three  times  a  day.      It  is  wasteful  and  expensive  to 
maintain  her  on  the  food  that  is  required  for  the  chicks; 
she  should  be  fed  the  same  as  are  the  laying  hens.     A  food 
cup  fastened  to  the  side  of  the  brood  coop,  as  shown  in  Fig.  22, 
makes  a  convenient  place  for  her  food;  from  this  cup  the 
hen   will   learn   to  feed  herself  while  the 
chicks  are  having   their  meal   of   broken 
grains.     If  the  hen  is  fed  on  egg-producing 
food,  she  may  begin  laying  while  brooding 
her  chicks.      If  she  is  confined  to  the  coop 
she  will  continue   to   lay   and   hover   the 
chicks,  but  if  she  is  permitted  to  do  so  she 
will   leave  the  chicks  and  go  to  the  hen 
house  when  she  begins  to  lay. 

23.     Cold  Weather  Feedii^.— During  the 
winter  or  early  spring,  the  chicks  may  be 
^'°-  ^  fed    by    artificial    light    before    daylight 

and  after  dark.  A  lantern  furnishes  sufficient  light  for 
the  purpose,  and  the  hen  and  chicks  quickly  leam  to  feed  by 
its  illumination.  The  first  meal  should  be  fed  in  this  way 
shortly  before  daylight  in  the  morning  and  the  last  meal  at 
9  or  10  o'clock  at  night.  Food  that  is  somewhat  stimulating 
is  demanded  when  the  weather  is  cold.  A  drink  of  milk 
warm  from  the  cow  is  beneficial  for  the  early  morning  drink, 
and  lean  meat  cooked  and  cut  into  very  fine  pieces  should 
be  given  at  noon;  rich  johnny  cake  may  also  be  fed  twice 
during  the  day.  If  the  weather  is  mild,  less  stimulating 
food  is  preferred. 

24.     Amount  of  Food  for  Chicks.— Chicks  should  be  fed 
just  as  much  as  they  will  eat  up  in  a  short  period;  more  than 
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this  quantity  should  not  be  fed,  as  the  excess  food  is  liable 
to  become  sour  or  filthy  and  unfit  for  the  chicks  to  eat. 
Chicks  that  run  at  will  hardly  ever  eat  too  much,  but  it  is 
economical  to  ascertain  how  much  they  will  eat  and  to  give 
them  just  that  quantity,  with  none  to  waste.  Usually  too 
much  food  is  given  to  the  hen  and  the  chicks  during  the  first 
2  weeks,  and  less  than  they  need  thereafter.  This  error  should 
be  avoided,  for  the  chick  needs  all  that  it  will  eat  daily  until 
it  is  fully  matured;  a  smaller  quantity  than  this  stunts  its 
growth  and  retards  its  maturity. 

25.'  Drink  for  Chicks. — The  chicks  with  the  mother  hen 
should  be  permitted  to  drink  whenever  they  want  to  do  so, 
hence  water  must  be  always  within  their  reach.  Milk  is  an 
excellent  drink  for  chicks  if  it  is  properly  handled;  otherwise 
it  will  endanger  their  health.     If  the  ground  about  them  or 


their  down  or  feathers  are  smeared  with  milk,  they  become 
breeding  beds  for  disease  germs.  If  milk  is  given  to  the  chicks 
as  shown  in  Fig.  23,  in  vessels  specially  made  for  the  purpose, 
it  can  be  taken  by  the  chicks  with  very  little  danger  of  ill 
effects.  The  top  of  a  drinking  vessel  should  be  movable 
so  that  it  may  be  taken  off  for  cleaning.  Nothing  is  more 
dangerous  to  chicks  than  drinking  vessels  that  have  an 
accumulation  of  filth  in  them  or  near  them.  The  vessels 
used  for  milk  especially  must  be  frequently  cleaned;  other- 
wise they  become  dangerous  to  the  health  of  the  flock. 

26.  The  fact  that  the  young  of  birds  remain  in  the  nest 
until  they  are  4  weeks  old  without  moisture  other  than 
that  contained  in  the  food,  favors'  the  opinion  that  chicks 
can  also  be  grown  satisfactorily  until  they  are  4  or  5  weeks 
old  without   drink,   and    there  is  some   reason   for  believ- 


ed by  GoOglc 


22  NATURAL  BROODING  5  8 

ing  that  there  is  less  sickness  and  bowel  trouble  when 
no  drink  js  taken  during  this  time.  If  absolutely  no  drink 
is  givett  them  from  the  time  they  are  hatched  until  they 
are  4  or  5  weeks  old,  the  chicks  do  not  crave  it,  but  if 
drink  is  once  given  to  them  the  practice  must  be  continued 
or  the  chicks  will  suffer.  Broods  of  chicks  that  are  grown 
out  in  the  fields  may  not  require  moisture  other  than  what 
they  obtain  from  the  rainfall  or  dew.  On  the  whole,  how- 
ever, the  most  satisfactory  results  for  poultry  of  all  kinds 
are  secured  through  the  constant  use  of  drink. 

27.  Uistakes  in  Feeding.^Pailure  inevitably  follows 
neglect  or  errors  made  in  feeding.  The  giving  of  too  much 
or  too  little  food  are  common  irregularities.  If  an  excess 
of  soft  food  or  hard-boiled  eggs  or  other  concentrated  food 
is. given  to  the  chicks,  injury  will  follow.  The  supply  of 
green  food  should  be  regular  and  sufficient  in  amount  to 
satisfy  the  wants  of  the  chicks,  and  the  small  or  broken 
grain  part  of  the  ration  should  not  be  set  aside  for  mash  or 
concentrated  feed.  A  limited  portion  of  the  ration  is  naturally 
concentrated  products,  but  these  should  be  sparingly  used. 
Animal  and  vegetable  foods  must  be  liberally  fed,  yet  by 
the  excessive  use  of  these  foods  it  is  possible  to  destroy  the 
chick ;  this  destruction  is  especially  likely  to  happen  if  noth- 
ing but  rich,  concentrated  food,  such  as  hard-boiled  eggs, 
com  meal,  oatmeal,  and  meat,  is  used.  Success  in  feeding 
calls  for  a  balanced  ration  made  up  of  several  foods,  and 
not  for  one  made  of  a  single  food. 


CHICKS    ABOUT    THE    HOME 

2St  No  grown  fowls  or  their  young  should  have  the  free- 
dom of  the  dooryard;  they  should  be  kept  within  bounds  and 
should  be  prevented  from  becoming  a  trouble  or  a  nuisance. 
If  the  chicks  are  allowed  to  overrun  the  entire  place,  much 
confusion  and  annoyance  will  be  caused.  A  few  hens  with 
their  young  may,  however,  be  securely  fenced  in  at  a  reason- 
able distance  from  the  house  if  the  coops  are  kept  in  a  sanitary 
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condition.  Only  a  reasonable  number  can  be  nicely  kept 
about  a  town  or  village  home;  a  few  may  be  a -source  of 
pleasure,  but  a  large  number  kept  on  a  small  lot  may  be 
both  troublesome  and  expensive. 

29.  Control  of  the  Wanderings  of  the  Chicks.— Besides 
being  necessary  to  protect  the  chicks  from  cats  and  vermin, 
brood  coops  and  runways  are  necessary  to  control  the  wander- 
ings of  the  chicks  and  to  restrain  them  from  depredations. 
Suitable  coops  for  these  purposes  are  shown  in  Figs.  2,  3, 
4,  and  20,  and  these  coops  are  specially  well  fitted  for  town 
and  city  locations  where  freedom  of  range  cannot  be  per- 
mitted. These  same  coops  and  runs  may  be  used  to  control 
the  chicks  until  they  reach  maturity ;  afterwards,  they  can 
be  used  for  fattening  pens  or  for  breeding  yards  for  a  few 
fowls. 

30.  Care  of  Chickens  on  Small  Lots. — To  care  properly 
for  a  few  fowls  or  chicks  on  a  small  lot  is  a  simple  matter, 
but  to  care  for  a  large  number  under  like  conditions  is  much 
more  difficult.  The  authorities  on  poultry  growing  generally 
hold  that  an  acre  is  scarcely  sufficient  space  for  200  hens, 
yet  as  many  as  100  are  often  crowded  into  the  rear  half  of 
a  lot  an  eighth  of  an  acre  in  extent.  A  space  sufficient  for 
properly  yarding  a  dozen  fowls  is  frequently  used  for  eight 
times  that  number.  This  excessive  crowding  is  contrary  to 
the  laws  of  sanitation  and  health.  The  advantages  hoped 
for  in  keeping  hens  in  this  way  are  fresh  eggs  and  a  few 
fowls  for  the  table;  but  while  these  advantages  may  be 
realized  from  keeping  twelve  or  fifteen  hens  on  such  a  small 
lot,  success  is  hardly  possible  where  an  effort  is  made  to 
keep  fifty  or  sixty  on  the  same  limited  space.  Chicks  so 
confined  fail  to  mature  as  they  should;  they  do  not  grow  to 
full  size,  nor  do  they  become  the  good,  marketable  fowls 
that  are  grown  on  less  confined  space.  Poultry  cannot  do 
well  or  return  an  equivalent  for  care  and  expense  when 
hampered  for  space. 

31.  Feeding  Chicks  on  Limited  Space. — The  chicks  that 
are  kept  in  limited  quarters  cannot  digest  and  assimilate 
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their  food  as  chicks  do  on  free  range.  The  range-grown  chick 
has  a  rugged  constitution,  such  as  can  be  built  up  only  by 
days  of  constant  tramping  or  running  over  an  expanse  of 
country  in  search  of  food.  If  they  are  closely  confined, 
chicks  are  lacking  in  vigor  and  they  cannot  grind  up  and 
assimilate  the  quantity  of  "rOugh  material  that  they  do  on 
open  range.  All  the  food  fed  to  chicks  that  are  kept  on 
limited  space  should  be  easily  digestible  and  as  free  as  possi- 
ble from  husk  and  dry  matter.  Neither  whole  oats,  barley 
in  husk,  nor  buckwheat  should  be  fed  to  young  chicks  con- 
fined to  limited  space,  for  no  good  results  come  from  the 
use  of  these  grains  under  such  conditions.  Hulled  oats, 
oatmeal,  and  barley  without  the  husk  are  suitable  foods  for 
use  in  confined  quarters.  Chicks  confined  to  a  limited  space 
do  best  if  fed  both  wet  and  dry  mash.  All  grain  given  to 
them  should  be  cracked  or  broken  and  should  be  free  of 
hulls.  A  liberal  amount  of  lean-meat  scraps  of  the  best 
quality  is  a  satisfactory  substitute  for  insects  and  bugs. 
It  is  absolutely  necessary  that  confined  chicks  have  all  the 
green  food  that  they  will  eat. 

32.  Fresh  Brooding  Place  s.— Remarkably  successful 
results  are  frequently  realized  from  the  first  broods  grown  on 
fresh  broodii^  places.  Results  obtained  on  ground  freshened 
by  cultivation  always  surpass  those  obtained  on  the  same 
ground  before  cultivation,  a  fact  that  emphasizes  the  neces- 
sity of  having  fresh  brooding  places  for'  the  chicks  each  year. 
Ground  continually  ranged  over  year  after  year  by  the  growing 
chicks  becomes  stale  and  tainted,  and  this  condition  must 
be  removed  by  cultivation.  The  germs  of  disease  grow 
quickly  in  tainted  soil,  and  when  these  are  established,  it  is 
only  cultivation  that  can  remove  or  destroy  them.  Gape 
worms  may  prevail  in  one  locality  and  not  be  found  100 
feet  away.  The  danger  from  germs  is  slight  on  fresh  brood- 
ing places.  An  accumulation  of  filth  of  any  kind  about 
brooding  places  is  detrimental  to  the  welfare  of  the  chicks, 
and  bad  results  are  unavoidable  under  such  conditions. 
The  environment  must  be  such  as  to  assure  health. 
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WEANING    THE    CHICKS 

33.  Weaning  Age. — When  she  is  permitted  to  do  so, 
the  mother  hen  weans  the  chicks  when  they  are  from  6 
to  8  weeks  of  age,  although  some  hens  are  ready  to  leave 
the  chicks  when  they  are  4'  or  5  weeks  old,  and  a  few 
other  hens  will  continue  to  mother  their  chicks  until  they 
are  12  weeks  old.  If  she  is  confined  to  the  brood  coop 
and  not  permitted  to  wander,  the  hen  may  be  kept  with  the 
chicks  until  their  covering  of  feathers  is  complete.  The 
chicks  should  not  be  weaned  until  they  are  sufficiently  grown 
to  care  for  themselves  and  to  be  warm  at  night.  Up  to  the 
first  of  June  they  do  well  if  they  are  kept  with  the  hen  until 
they  are  10  or  12  weeks  old;  from  June  to  October  they 
are  usually  fit  to  wean  at  the  age  of  8  weeks;  and  if  they 
are  unusually  well  grown,  they  can  care  for  themselves  at  a 
younger  age.  Regardless  of  age,  the  chicks  should  remain 
with  the  hen  iintil  they  are  fit  to  care  for  themselves,  this 
fitness  depending  on  size  and  a  sufficiency  of  feathers  to  keep 
the  chicks  warm  at  night. 

34.  Control  of  Weaning. — As  long  as  the  mother  hen  is 

confined  to  the  brood  coop,  she  will  usually  continue  to  brood 
the  chicks,  and  in  this  way  they  are  kept  warm  at  night.  For 
this  reason,  the  hen  should  be  confined  and  the  chicks  be 
permitted  to  go  about.  If  the  hen  has  her  freedom,  she  is 
apt  to  quit  the  brood  without  warning,  and  her  work  in 
keeping  the  chicks  warm  at  night  ceases  abruptly  and  the 
progress  of  the  chicks  is  seriously  retarded.  The  critical 
period  in  the  life  of  the  chick  begins  as  soon  as  it  is  weaned. 
The  change  from  having  the  body  warmth  of  the  mother 
hen  to  not  having  it  may  occur  during  a  damp,  cold  spell; 
in  that  case  warmth  must  be  furnished  or  the  chick  will 
suffer.  For  these  reasons,  it  is  best  to  control  the  weaning 
time,  and  keep  the  hen  on  duty  as  long  as  she  is  needed  by 
the  chicks. 

35.  Feed  at  Weaning  Time.^ — When  the  mother  hen  leaves 
the  chicks  they  lose  the  natural  warmth  of  her  body.     To 
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make  up  for  this  loss,  more  fat-forming  food  is  required. 
By  feeding  this  kind  of  food,  the  bodies  of  the  chicks  are 
wanned  and  they  continue  to  grow.  Light  feeding  at  wean- 
ing time  retards  the  growth  and  weakens  the  constitution. 
More  lasting  harm  comes  from  lack  of  food  at  weaning  time 
than  from  a  scarcity  at  any  other  period.  Not  only  does 
the  chick  need  an  additional  food  supply  when  weaned, 
but  also  when  a  change  to  cold  weather  occurs,  and  as  the 
fall  and  winter  seasons  approach.  The  food  requirements 
of  the  weanling,  which  are  the  same  as  those  of  the  chick 
at  the  age  of  12  weeks,  are  indicated  in  Poultry  Feeding, 
Part  2. 

36.    Care  at  Weaning  Time. — If  the  weather  and  other 
conditions  are  favorable,  no  special  care  of  the  chicks  at 


weaning  time  is  needed;  but  if  the  weather  is  cold  and  damp, 
reasonable  warmth  and  protection  from  dampness  are 
required.  A  suitable  coop  for  weaned  chicks  is  shown  in 
Fig.  24.  This  coop  may  be  6  or  8  feet  long,  4  feet  wide, 
and  4  feet  high  in  front.  One  or  more  roost  poles  shoitld 
be  placed  lengthwise  across  the  rear  of  the  coop.  The  large 
open  space  in  front  must  be  closed  with  wire  cloth  or  poultry 
netting,  which  protects  the  chicks  at  night  and  admits  an 
ample  air  supply.  When  the  chicks  are  on  the  roost  at 
night  and  the  door  is  closed,  they  are  well  protected  from 
severe  weather  and  from  any  destroying  animals. 

37.  Roosting  Places. — Roosting  is  a  habit  quickly  acquired 
by  the  chick  and  the  example  of  a  hen  or  two  kept  with  them 
soon  teaches  them  to  use  the  roosting  places.     Trees  fumish 
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a  good  roosting  place  during  the  summer  months,  but  if 
the  habit  of  roosting  in  trees  is  acquired  by  fowls  when  they 
are  young,  it  is  difficult  to  break  them  from  it.  The  uncer- 
tainty as  to  the  whereabouts  of  the  chicks  that  roost  in  trees 
is  the  main  objection  to  the  formation  of  this  habit.  Chicks 
of  the  smaller  breeds  begin  to  roost  at  ages  ranging  from 
7  to  10  weeks,  but  those  of  heavier  weight  should  not  be 
permitted  to  roost  until  they  are  fairly  well  grown.  The 
breast  bone  of  chicks  becomes  crooked  or  bent  if  they  roost 
at  an  immature  age  on  narrow  roosts,  therefore  roosts  for 
growing  chicks  should  be  made  3  or  4  inches  wide  on  top, 

38.  Danger  From  Crowding. — When  weaned  chicks  roost 
together  in  large  numbers,  especially  in  small  coops,  the  chicks 
are  apt  to  crowd  close  upon  one  another  and  some  of  them 
may  be  smothered.  If  the  roosts  are  all  on  one  level,  how- 
ever, there  is  little,  if  any,  danger  of  crowding.  Fresh  air 
is  a  necessity  for  chicks,  and  if  the  inside  of  the  coop  is 
overheated  at  night,  the  chicks  may  smother  for  want  of 
air.  Close  or  confined  coops  are  to  be  avoided  during  warm 
weather;  those  with  open  fronts  covered  with  wire  netting 
are  better  for  hot  nights;  even  these  fronts  cannot  be  too 
open  for  sultry  nights,  but  if  the  nights  are  cool,  the  opening 
should  be  partly  covered  with  curtains.  If  the  temper- 
ature is  normal  and  no  chill  passes  over  the  chicks,  there 
is  less  danger  of  crowding  than  when  drafts  are  present  in 
the  coop. 

MANAGEMENT  AFTER  WEANING 


THE    FEEDING    OF    HANQE-GROWN    CHICKS 

39.  The  outdoor  life  of  the  range-grown  chicks  makes 
them  more  vigorous  than  those  that  mature  in  places  sheltered 
from  all  danger.  The  food  given  to  the  range  chickens  must, 
however,  be  of  a  kind  that  builds  up  a  rugged  constitution. 
Chicks  that  are  grown  in  this  way  and  in  large  numbers 
learn  self-protection  from  association  with  the  mother  hen, 
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and  they  have  more  vitality  than  is  usual  with  those  gtown 
under  restraint. 

After  they  are  weaned,  the  range  chicks  should  be  fed 
twice  daily,  once  in  the  morning  and  once  at  noon,  at  feeding 
stations  that  are  scattered  over  the  fields.  Morning  and 
noon  both  mash  feed  and  grain  should  be  given  to  chicks 
in  troughs  like  those  shown  in  Fig.  25.  Sufficient  food  must 
be  given  each  colony  fully  to  satisfy  its  wants.  The  noon 
meal  is  the  heavier,  as  the  supply  then  given  must  furnish 
all  the  chicks  need  for  the  rest  of  the  day  and  a  little  left 
over  for  the  early  morning  meal.  Two  feed  troughs  and  a 
large  drinking  vessel  are  required  for  each  feeding  place. 
The  drinking  vessel  should  be  constantly  full  of  water.  The 
mash  feed  is  placed  in  one  trough  and  the  grain  in  the  other, 
and  the  quantity  of  each  ration  needed  must  be  learned  by 
closely  observing  the  chickens  each  time  they  are  fed.  The 
water  and  food  supply  may  be  carried  to  them  in  a  wagon, 
from  which  the  feed  can  be  shoveled  into  the  troughs.  The 
wagon  used  is  best  if  set  low  as  shown  in  Fig.  26;  in  the  rear 
of  the  wagon  are  the  bags  of  grain  a,  and  in  front  of  these 
a  lai^e  feed  box  b  for  the  wet  mash.  In  the  front  part  of 
the  wagon  are  water  cans  c  in  which  the  water  is  taken 
about.  By  the  use  of  a  wagon  a  full  supply  of  food  for  4,000 
chicks  can  be  carried  in  one  load  to  the  various  feeding  places 
and  distributed. 

40.  Manner  of  Feeding  the  Colonies. — The  mash  for  the 
morning  meal  can  be  cooked  at  night  and  left  in  the  kettle 
to  cool.  The  mash  is  made  of  bran  and  cracked  com  in 
equal  parts,  the  com  being  cooked  or  boiled  until  soft,  and 
the  bran  mixed  in  after  the  com  is  cooked.  To  this  mixture 
is  added  10  per  cent,  of  its  bulk  each  of  com  meal  and  beef 
scrap.  A  small  amount  of  ground  shell  and  bone,  not  more 
than  1  quart  to  4  bushels  of  meal,  is  also  mixed  into  the 
mash.  The  mash  that  is  to  be  fed  at  noon  should  be  pre- 
pared in  the  morning  as  soon  as  the  kettle  is  empty.  The 
grain  ration  is  made  up  of  whole  com,  cracked  com,  oats, 
and  wheat.     Of  the  entire  ration  for  the  growing  chick  upon 
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the  range,  50  per  cent,  can  be  corn.  The  meat  scrap  fed  in 
the  mash  together  with  the  bugs  and  worms  picked  up  by  the 
chicks  will  fully  counteract  the  fattening  influences  of  this 
grain  ration.  A  small  portion  of  ground  linseed  meal,  about 
1  pint  to  1  bushel  of  the  mash,  can  be  mixed  in  it  daily. 
The  mash  is  shoveled  from  the  cooker  into  the  feed  box  b, 
the  grain  is  placed  in  sacks,  and  the  feeding  of  4,000 
chicks  is  completed  in  an  hour.  As  the  wagon  passes  each 
feed  station,  the  troughs  are  filled  and  the  water  vessels 
replenished. 

The  colony  coops  are  arranged  in  lines  and  the  oldest 
chicks  are  housed  and  fed  in  the  first  row  of  coops;  and  those 
next  in  age  are  placed  in  the, next  row,  and  so  on,  until 
the  last  hatched,  or  youngest,  chicks  are  housed  in  the  last 
line.  The  small  chicks  are  fed  a  ration  that  consists  of 
finely  cracked  com,  cracked  wheat,  and  hulled  oats.  The 
larger  chicks  soon  become  accustomed  to  their  own  feeding 
stations  and  seldom  intrude  on  the  others.  This  habit  is 
the  result  of  liberal  feeding ;  for,  as  the  chicks  are  well  supplied 
at  all  times  with  food,  there  is  little  to  entice  them  away 
from  their  own  station  in  search  of  food.  When  the  chicks 
are  trained  to  a  regular  feeding  hour  at  a  given  place,  they 
will  be  on  hand  to  be  fed  at  that  time,  and  nothing  but 
neglect  or  irregularity  will  change  this  habit. 

41.  Quantity  of  Food  Required.- -To  satisfy  a  flock  of 
,  3,000  chicks  growing  on  the  range  calls  for  at  least  20  bushels 
of  feed  per  day,  or  about  6  ounces,  or  a  little  more  per  day 
to  each  chick.  One-half  of  this  quantity  should  be  mash 
and  the  rest  of  it  grain.  Fed  in  this  way,  the  chicks  grow 
quickly  and  are  ready  for  marketing  at  ages  ranging  from 
4  to  6  months.  The  chicks  occupy  the  coops  as  a  roosting 
place  until  sold  or  fully  matured;  they  sit  on  the  floor  of  the 
coop  at  night,  not  on  roosts,  with  the  advantage  that  the 
breast  bones  of  the  chicks  are  neither  bent  nor  broken  down, 
constituting  a  material  gain  in  their  market  value. 
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42.  Selection  of  the  Culls-^The  value  of  the  flock  both  for 
egg  production  and  for  market  use  may  be  greatly  increased 
by  careful  culling,  or  the  picking  out  of  inferior  individuals, 
as  the  flock  matures.  The  improvement  resulting  from  this 
practice  will  be  more  and  more  manifest  each  year,  provided 
the  most  desirable  individuals  are  reserved  for  breeding 
purposes.  If  the  best  of  the  flock  are  sold  or  killed  each 
year,  only  the  culls  remain,  and  no  future  improvement 
can  come  from  inferior  breeding  stock.  The  excellence  of 
the  chicks  produced  each  year  depends  on  that  of  the  hens 
that  produce  the  eggs  from  which  the  chicks  are  hatched. 
The  eggs  being  the  source  from  which  the  future  chicks  must 
come,  their  quality  of  necessity  will  be  influenced  by  the  qual- 
ity of  the  hens  that  produce  the  eggs ;  if  these  hens  are  poor 
egg  producers  or  lack  the  characteristics  that  mark  the  best 
grades  of  market  poultry",  the  same  characteristics  will  appear 
in  their  chicks.  The  best  of  all  the  chicks  grown  each  year 
should  be  selected  for  the  egg  producers  of  the  coming  season ; 
the  inferior  chicks  may  be  sent  to  market  or  used  for  the  table. 

To  prevent  overcrowding  and  to  avoid  a  useless  expendi- 
ture of  food,  the  flocks  should  be  culled  as  they  grow.  When 
the  chicks  have  reached  a  salable  size,  those  least  desirable 
should  be  sold ;  if  the  most  desirable  are  sold,  the  best  of  the 
flock  is  gone  and  its  value  decreased.  If  only  the  culls  are 
sold  the  value  of  the  flock  is  greatly  improved.  This  culling 
should  be  continued  throughout  the  entire  season  until  the 
flock  is  reduced  to  the  desired  size.  All  cockerels  in  excess 
of  a  reasonable  number  reserved  for  breeding  purposes 
should  be  sold  as  soon  as  they  are  ready  for  market.  In 
this  way  the  size  of  the  flocks  can  be  kept  within  reasonable 
limits  and  their  accommodations  not  overcrowded.  The 
future  improvement  of  the  flock  depends  largely  on  .the 
careful  culling  of  the  chicks  as  they  grow.  The  process  of 
culling  may  be  compared  to  the  skimming  of  milk,  the  cream 
of  course  being  represented  by  the  choice  specimens  left 
after  the  inferior  ones  have  been  disposed  of. 
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43.  Type  of  Birds  to  Keep. — The  cockerels  and  the  pullets 
that  grow  quickly  into  birds  that  have  plump,  graceful 
forms  are  usually  the  most  promising  for  future  egg  produc- 
tion. The  birds  that  have  long  legs,  slim  necks,  and  ill- 
proportioned  bodies  should  be  sent  to  the  shambles.  To 
produce  eggs  there  must  be  prominence  of  crop  and  breast, 
indicating  high  food-consuming  power,  and  liberal  develop- 
ment of  body  and  abdomen  to  provide  space  in  which  the 
eggs  may  be  formed.  Legs  that  are  long  and  badly  shaped 
indicate  that  the  fowls  possessing  them  are  poor  egg  pro- 
ducers and  such  limbs  are  objectionable  in  market  poultry. 
Birds  that  have  heads  that  are  rough  or  coarse  in  formation, 
or  necks  that  are  unduly  long  or  slim,  or  heads  with  unsym- 
metrical  or  unshapely  combs,  should  be  ruthlessly  eliminated 
from  the  flock. 

Female  chickens  with  normally  developed  breast  and 
abdomen,  evenly  poised  fore  and  aft  upon  legs  of  a  length 
that  conform  to  the  size  and  shape  of  the  body,  usually 
develop  into  good  egg-producing  pullets,  and  this  same  type 
of  birds  produces  the  best  table  poultry. 

44.  Selection  of  Culls  for  Market — As  the  chicks  develop, 
those  that  are  intended  for  market  should  be  sold  as  soon 
as  the  opportunity  to  do  so  occurs  after  they  have  attained 
marketable  size.  By  proceeding  in  this  way,  the  stock  will 
gradually  be  reduced  and  the  necessity  of  dividing  the  flocks 
be  obviated.  Chicks  that  grow  and  mature  quickly  are 
usually  ready  for  market  at  any  time  without  a  special 
period  of  fattening.  If  they  are  not  properly  grown,  they 
are  seldom,  if  ever,  fit  for  market  under  the  age  of 
7  months.  The  selecting  for  market  should  be  done  with  the 
prime  object  of  keeping  the  best  individuals  and  of  selling 
those  that  are  not  needed  for  renewing  the  stock.  The 
more  carefully  this  selection  is  made,  the  more  desirable  will 
be  the  individuals  retained.  When  selling  poultry,  always 
dispose  of  those  of  least  value  in  the  flock;  if  this  plan  is 
faithfully  followed  for  a  few  years,  the  value  of  the  flock 
will  be  more  than  doubled.     To  profit  by  selection,  the  work 
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must  be  carefully  done  year  after  year  without  cessation; 
no  deviation  or  departure  from  this  rule  can  be  indulged  in 
or  the  good  results  already  gained  will  be  lost.  If  the  best 
poultry  is  sold  each  year,  the  strength  and  vitality  of  the 
flock  will  soon  be  gone,  and  both  egg  production  and  market- 
able value  will  be  impaired  beyond  remedy. 

45.    Feeding   of    Culls    for    Quick    Maturity. — In    order 
quickly  to  prepare  them  for  market,  the  surplus  cockerels  and 

as  many  of  the  young  pullets  as  seem  suited  for  market 
poultry  only,  can  be  separated  from  the  main  flock  and  kept 
in  confined  quarters.  The  less  exercise  they  have  the  more 
quickly  do  they  mature  into  marketable  condition.  When 
kept  in  close  quarters  and  fed  for  market,  they  gain  in  weight 
but  lose  strength;  so  that  they  are  apt  to  get  weak,  or  "go 
down,"  if  heavily  fed  for  any  length  of  time.  To  avoid  this 
condition,  they  should  be  sold  as  soon  as  they  are  plump  and 
fat.  Feeding  them  for  the  market  improves  the  quality  of  the 
meat  and  makes  it  more  desirable  for  table  use.  All  fowls 
used  for  food  should  be  fed  into  a  plump  condition  before 
they  are  killed;  if  they  are  thin  in  flesh  there  is  a  large  per 
cent,  of  bone  and  offal,  whereas  if  they  are  plump  and  fat, 
the  per  cent,  of  waste  is  less,  the  meat  is  more  palatable,  and 
in  general  the  value  of  the  carcass  advances  as  the  quality 
is  improved.  A  young  fowl  that  is  thin  in  flesh  may  weigh 
3  pounds,  of  which  2  pounds  may  be  waste  products;  if  the 
fowl  be  fed  to  weigh  4J  pounds,  there  is  the  same  amount  of 
waste,  but  the  increase  in  weight  is  made  up  wholly  of  edible 
meat,  and  the  amount  of  this  is  almost  treble  what  it  was 
before  the  chicken  had  been  fed  into  plump  condition. 


DISPOSAL    OF    TUE    CULLS    AND    8UBPLUS    COCKBRKLS 

46.  Time  of  Selling. — When  the  young  stock  is  grown  for 
market  it  should  be  sold  as  soon  as  it  is  in  proper  condition. 
If  the  birds  are  grown  for  broilers,  they  should  be  sold  at 
broiler  size;  if  for  roasters  or  intermediate  sizes,  they  should 
be  sold  when  properly  grown.     Like  fruits,  young  fowls  sell 
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best  when  they  are  fit  for  market;  at  no  other  time  do  they 
bring  the  price  they  command  when  they  are  young,  plump, 
and  fat.  It  is  best  in  almost  all  cases  to  sell  the  surplus 
fowls  rather  than  to  house  them  in  the  fall.  The  expense  of 
housing  and  feeding  non-productive  stock  beyond  the  time 
they  are  fit  for  market,  may  equal  or  exceed  the  price  received 
for  them  when  sold. 

47.  Feeding  of  the  Birds  Before  Selling.— The  plan  of 
feeding  for  quick  maturity  should  be  closely  followed  in 
feeding  the  young  stock  a  few  weeks  before  it  is  sold.  The 
better  the  birds  are,  the  higher  the  price  they  will  bring; 
for  the  highest  quality  is  sought  after  and  always  commands 
a  profitable  price.  All  poultry  that  is  to  be  sent  to  the  mar- 
ket should  be  yarded  for  at  least  2  weeks  prior  to  being 
sold,  and  should  be  fed  into  prime  condition.  Pull  particu- 
lars as  to  this  kind  of  feeding  are  given  in  Market  Poultry. 

48.  Sending  the  Birds  to  Uarket. — Appearance  has  the 

controlling  influence  in  the  most  desirable  markets;  for  this 
reason,  every  grower  of  poultry  should  learn  to  dry-pick, 
truss,  and  pack  his  birds  for  sale,  in  the  most  approved  manner. 
All  of  these  items  are  considered  in  Market  Poultry.  If  the 
chickens  are  sent  to  market  alive,  they  should  be  packed  in 
shipping  coops  sufficiently  large  to  carry  them  to  destination 
without  crowding.  Chicks  of  different  sizes  or  ages  should 
not  be  shipped  together  in  the  same  coop,  nor  should  the 
males  be  sent  with  the  females.  Chickens  of  uniform  size 
sell  more  readily  and  bring  better  prices  than  those  of  different 
sizes.  The  same  rule  applies  to  the  shipping  of  dressed 
poultry;  only  birds  of  one  size,  shape,  and  color  should  be 
packed  together.  If  the  weather  and  distance  permit,  the 
dressed  poultry  that  is  sent  dry,  without  ice,  will  arrive  in 
the  most  salable  condition.  The  danger  of  spoiling  in  transit 
must  determine  the  method  of  packing;  it  is  better  to  pack 
with  ice  than  to  have  them  spoil  in  transit.  Consignments 
made  up  of  attractive  shipping  cases  in  which  the  contents 
are  well  packed  always  sell  at  a  great  advantage  over  po'orly 
made  shipments. 
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49.  Selection    of    Customers. — When    distance    permits. 

individual  customers  that  require  poultry  each  week  are 
tnach  to  be  desired.  For  customers  such  as  these,  as  in  fact 
for  all  customers,  the  products  offered  should  be  honestly 
packed  and  described.  If  the  quality  of  the  goods  sold  is 
finer  than  the  general  stock  in  the  market  and  if  it  continues 
to  improve,  almost  any  reasonable  price  will  readily  be  paid 
fo"-  it.  Individual  customers  are  easily  retained  if  the  quality 
of  the  product  is  maintained,  but  they  are  quickly  lost  if 
inferior  goods  are  furnished.  This  same  rule  applies  to  all 
grades  of  commission  houses;  the  quality  of  the  product 
always  governs  its  sale.  The  good  reputation  that  comes 
■  as  a  reward  for  quality  is  worth  much  to  the  poultry  man. 
Goods  that  are  marked  Al  and  the  quality  of  which  can  be 
depended  on,  bring  large  profits  to  the  shipper,  while  goods 
of  uncertain  quality  are  equally  uncertain  in  value.  No  one 
-  ■  is  deceived  by  the  practice  of  topping  out  poor  packages 
^'  A'ith  a  row  of  the  best  on  top.  Packages  of  this  kind  sell 
■'^lii.  ihe  value  of  the  poorest,  no  attention  being  given  to  the 
ff  /  good  individuals.  Quality,  like  water,  finds  its  level; 
and  the  best  quality  is  always  in  active  demand. 

50.  Gradual  Dispositioa. — Small-sized  enclosures,  or  yards, 
each  of  which  contains  a  house  and  a  few  feeding  coops,  are 
useful  to  those  who  raise  poultry  for  the  market  or  for  table 
use.  A  few  chickens  may  be  selected  each  week  and  placed 
in  the  yard;  as  these  improve  under  an  approved  system  of 
feeding  for  market,  the  best  of  them  are  selected  each  week 
and  placed  in  the  feeding  coops  to  be  fattened  for  market. 
By  following  this  system  week  after  week,  all  the  surplus 
stock  may  be  disposed  of  at  the  most  advantageous  prices, 
and  in  this  way  the  full  value  is  received  and  a  profit  made. 
As  has  been  said,  all  poultry  intended  for  market  should 
be  generously  fed  on  fattening  foods  for  at  least  2  weeks 
prior  to  being  sold.  Well-prepared  warm  mash  feed  does 
well  for  this  purpose.  A  well-balancej  ration  produces  the 
most  palatable  table  meat;  the  fattening  ration  produces 
most  weight.     Poultry  is  greatly  improved  as  table  meat  if 
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fed,  for  2  or  3  weeks  prior  to  killing,  with  feed  that  softens 
the  muscles.  This  same  system  of  feeding  breaks  down  the 
hardened  parts  and  makes  tender  all  the  meat  on  the  fowl. 


SELECTION    OF    PB08PECTITE    LAYERS 

51.     The  outward  indications  of  future  egg  production  in 
growing  pullets  are  shown  in  body  formation  and  in  general 


appearance  of  the  individual  shown  in  Fig.  27.  The  indica- 
tions are  also  strongly  prominent  in  head  and  eye;  and  while 
there  is  no  rule  of  selection  that  is  absolute,  the  desirable 
individuals  in  each  flock  can  be  selected  if  outward  indica- 
tions are  carefully  observed.  The  head  a  of  a  prolific  egg- 
producing  Leghorn  MfHet  is  rather  long  as  compared  with 
the  head  b  of  an  indifferent  producer.  The  eye  of  the  generous 
layer  is  long,  very  bright,  and  prominent;  the  beak  is  strong 
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and  nicely  curved,  and  the  entire  head  and  neck  has  a  marked 
appearance  of  strength  and  vitality  not  present  in  the  case 
of  the  less  thrifty  pullet.  The  body  line  in  the  good  layer 
is  prominent  from  the  point  of  the  breast  c  to  the  abdomen  d; 
between  these  two  points  the  food  consumed  is  assimilated 
and  transformed  into  eggs.  There  is  plenty  of  room  for  the 
continued  and  effective  action  of  the  egg-producing  oi^ans. 


Width  between  the  thighs  permits  a  widening  of  all  the  organs 
of  the  body,  while  narrowness  in  that  region  contracts  the 
abdominal  cavity  and  so  prevents  the  best  action  of  the  egg- 
producing  organs. 

52.  Advance  Signs  of  Egg  Production. — Pullets  that  dis- 
play unusual  development  of  body  and  abdomen  can  be 
selected  with  full  assurance  of  future  prolific  egg  production. 
Those  that  early  have  well-proportioned  bodies  and  unusual 


^d  by  Google 


38  NATURAL  BROODING  {  8 

activity  have  an  innate  aptitude  for  gathering  and  con- 
suming food  enough  for  a  large  yield  of  eggs.  The  nervous, 
active  pullets  that  possess  well -developed  bodies  give  unmis- 
takable promise  of  a  large  yield  of  eggs.  Pullets  in  which 
these  characteristics  are  apparent  are  the  most  desirable  of  all 
the  flock,  both  for  the  market  and  for  egg  production,  and 
they  are  eagerly  sought  after  by  the  market  huckster.  These 
advance  signs  are  also  indications  of  unusual  prolificacy  and 
fertility,  and  marked  improvement  comes  from  the  retention 


of  males  and  females  of  this  character  in  the  flock.  If  these 
birds  are  well  nurtured  and  cared  for,  their  value  is  assimilated 
by  the  flock;  if  they  are  destroyed  or  neglected,  their  value 
is  lost. 

53,     Body  Proportions  of  Laying  Pullets. — A  well-balanced 

body  poised  on  legs  that  are  set  wide  apart  and  almost  half 
way  between  the  point  of  the  breast  and  the  rear  end  of  the 
abdomen,  gives  marked  assurance  of  future  ability  to  produce 
a  large  yield  of  eggs.  This  is  plainly  apparent  in  all  good 
layers  of  all  kinds,  the  length  of  body  from'  point  to  point. 
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the  width  between  the  thighs,  and  the  depth  from  top  of 
back  to  the  lower  margin  of  the  breast  bone,  being  as  impor- 
tant in  the  Plymouth  Rock,  which  is  shown  in  Fig.  28,  as 
in  the  Leghorn.  The  same  conditions  are  of  equal  importance 
in  the  Wyandotte,  which  is  shown  in  Fig.  29,  and,  in  general, 
this  rule  of  proportion  governs  in  all  kinds  and  varieties  of 
fowls.  Summing  up,  it  may  be  said  that  hens  to  be  good 
layers  must  be  able  to  consume,  digest,  and  assimilate 
sufficient  food  to  sustain  the  body  and  to  leave  a  surplus 
of  food  elements  for  eggs;  that  a  high  degree  of  vitality  is 
necessary  to  endure  the  continuous  drain  on  the  system 
entailed  by  continuous  egg  production;  that  a  body  to  be 
well  balanced  must  have  length,  breadth,  and  depth  enough 
to  accommodate  amply  all  the  organs  of  the  body,  including 
the  egg-producing  organs. 

54.  Age  at  Which  Pullets  Should  Be  Selected.— Although 
some  pullets  are  so  far  advanced  at  the  age  of  4  months 
that  they  are  almost  ready  to  lay,  their  average  development 
is  not  sufficient  to  permit  the  selection  of  the  most  desirable 
pullets  until  they  reach  the  ages  of  from  5  to  6  months. 
Leghorn  laying  pullets  may  be  safely  selected  at  the  age  of 
4  months,  but  those  from  birds  of  larger  and  of  slower  develop- 
ment may  be  selected  at  6  months.  IHdlets  hatched  before 
the  middle  of  May  should  lay  during  the  same  year,  but 
those  hatched  after  the  first  of  June  seldom  begin  to  lay 
before  the  following  March.  The  most  satisfactory  develop- 
ment results  from  a  regular  and  continuous  growth,  and  if 
growth  is  retarded  at  any  time,  the  loss  is  seldom  regained. 
PuUets  grown  under  the  best  conditions  are  frequently  more 
fully  developed  at  the  age  of  6  months  than  are  others  after 
a  year's  growth  under  less  favorable  conditions.  The 
beginning  of  the  laying  period  with  a  pullet  depends  entirely 
on  her  development,  and  this  development,  either  good  or 
bad,  reveals  the  kind  of  care  and  feeding  she  has  received 
since  she  was  hatched. 

55.  Value  of  ^^tality. — By  vitality  is  meant  the  power 
of  continued  endurance,  without  which  the  pullet  cannot  be 
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a  prolific  egg  producer.  Pullets  that  are  narrow  or  con- 
tracted in  body,  breast,  and  abdomen  generally  lack  in  some 
measure  the  vitality  required  to  operate  the  body  continu- 
ously, and  in  addition  to  produce  eggs.  Too  much  stress 
cannot  be  laid  on  the  value  of  strong,  overflowing  vitality 
in  all  kinds  of  poultry,  nor  can  the  growing  pullet  have  an 
excess  of  it.  An  alert,  buoyant  carriage;  a  light,  active 
step;  a  quick  movement;  bright  eyes;  and  a  well-pro- 
portioned body  are  all  indications  of  vitality.  No  speci- 
men that  is  deficient  in  vitality  should  be  retained  as  an 
egg  producer,  for  by  the  removal  of  such  specimens,  the 
possibility  of  their  reproducing  their  kind  is  gone.  If  pullets 
that  lack  in  vitality  lay  at  all,  they  do  so  in  the  spring  during 
hatching  time.  At  this  time, their  eggs  maybe  gathered  and 
used  for  hatching,  and  the  only  certain  method  of  avoiding 
this  is  by  discarding  these  poor  specimens  early  in  the  season. 


PREPARATION    OP    THE    PtTLLETS    POR    WINTER 

56.  Free  Range. — Nothing  is  better  than  the  freedom  of 
the  range  for  growing  pullets,  provided  they  are  plentifully 
fed  on  the  best  growing  rations.  Free  range  and  food  of 
this  kind  develop  the  entire  body  and  build  up  vitality  to 
the  highest  degree.  If  the  pullets  have  enough  food,  no 
amount  of  outdoor  exercise  can  keep  back  their  develop- 
ment. But  if  they  wander  aimlessly  in  search  of  food,  and 
are  but  sparingly  fed  with  grains  of  indifferent  food  value, 
no  growth  other  than  that  of  long  thighs  and  shanks,  angular 
muscles  and  tendons  is  made.  No  other  place  equals  the 
fields  of  the  farm  for  developing  the  pullets  for  winter  egg 
production.  Under  such  conditions,  they  matvire  most 
satisfactorily,  provided  that  they  are  plentiftilly  fed  with 
grain  that  develops  the  body  and  internal  organs,  and  that 
produces  a  liberal  coat  of  feathers.  A  ration  made  up  wholly 
of  com  or  of  any  other  one  grain  will  not  do  this;  a  ration 
that  induces  growth  must  be  fed. 

57.  Maturing  pullets  thrive  on  the  open  range  until  cold 
weather  drives  them  inside.     Whether  on  the  farm,  the 
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poultry  farm,  the  small  poultry  plant,  or  town  or  city  lot, 
they  should  run  in  the  open  as  long  as  possible,  and  they 
should  roost  in  coops,  sheds,  or  houses  that  are  partially 
open.  By  roosting  in  these  open  shelters,  they  become 
accustomed  to  living  in  the  open,  and  they  will  continue  to 
do  well  the  entire  winter  if  kept  under  similar  conditions. 
If  suddenly  changed  from  the  open  range  and  woods  to  close 
houses,  injury  may  be  done  the  pullets.  The  winter  quarters 
for  them  should  be  well  ventilated;  other*ise,  the  inside 
conditions  may  be  oppressive,  and  colds  will  result. 

58.  Preparation  for  E^  Production. — The  foundation  for 
prolific  egg  production  is  laid  during  the  growing  period  of 
the  life  of  the  pullets.  During  this  growth  the  crop  is  dis- 
tended by  the  heavy  feeding  of  mash  and  grain,  thus  estab- 
lishing a  great  capacity  for  food.  If  the  birds  are  but 
sparingly  fed,  their  crops  remain  small  and  contracted,  thus 
making  it  impossible  for  the  pullets  to  store  a  large  food  supply 
for  use  overnight.  When  the  pullets  are  plentifully  fed  on 
the  proper  kind  of  food,  all  of  their  internal  organs  are  kept 
constantly  in  action,  thereby  keeping  the  organs  in  a  healthful 
condition  and  of  normal  size.  If  action  is  suspended  for 
lack  of  sufficient  food  to  keep  the  organs  at  work,  they  do 
not  develop  normally  and  cannot  handle  sufficient  food  to 
sustain  the  body  and  to  produce  eggs.  There  must  be  proper 
and  ample  preparation  made  in  advance  to  develop  the 
pullets  for  egg  producers.  This  development  is  accomplished 
Ijy  keeping  them  continuously  growing  from  the  time  they 
are  hatched  until  all  their  functions  are  fully  developed. 

59.  The  pullets  selected  for  winter  layers  should  be  fed 
for  body  and  feather  development  without  being  forced  for 
unnaturally  early  egg  production.  The  food  should  consist 
of  a  strong  growing  ration,  a  narrow  ration  with  some  fat- 
forming  grain  being  good  for  them.  When  the  pullets  have 
unlimited  range  where  worms  and  bugs  abound,  com,  oats, 
and  wheat  are  desirable  additions  to  their  feed.  If  but 
little  animal  or  insect  food  is  picked  up  by  them,  less  com 
and  some  meat  scrap  should  be  fed.     The  aim  should  be  to 
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furnish  a  well-balanced,  egg-producing  ration  in  order  to 
develop  body,  feathers,  and  egg-producing  organs,  and  the 
pullets  must  be  fed  in  this  way  if  the  best  possible  results  are 
to  be  realized. 

60.  Time  of  Changing  QuarterB. — The  longer  pullets  can 
stay  on  the  range,  the  more  complete  will  be  their  develop- 
ment. If  they  are  left  out  until  the  end  of  October,  or  later, 
depending  on  the  climate,  the  pullets  will  acquire  the  vigor 
required  to  withstand  the  strain  of  winter  egg  production. 
The  houses  into  which  they  go  must  be  thoroughly  cleaned 
and  prepared  for  them;  no  insect  vermin,  dampness,  or  drafts 
should  be  possible  within  the  house,  but  it  must  be  well 
ventilated.  When  winter  comes  in  October,  the  birds  can 
be  moved  into  the  house  early;  but  if  the  weather  remains 
pleasant  until  December,  they  can  rove  about  the  range 
until  the  approach  of  cold  weather.  There  should  be  nests 
in  the  coops  on  the  range  for  pullets  that  begin  to  lay  before 
moving  time, 

<51.  Removal  to  Winter  Quarters. — When  removed  from 
their  growing  quarters  into  their  winter  house,  the  pullets 
must  be  provided  with  all  the  food  elements  that  they 
formerly  found  on  the  range.  An  abundance  of  animal  and 
vegetable  food  must  be  given  as  a  substitute  for  the  green 
food  and  bugs  of  the  range,  and  they  must  also  have  as  good 
ventilation  in  the  house  as  they  had  in  the  coops.  Quiet 
and  gentle  handling  has  a  beneficial  influence  over  the  pullets 
at  this  time.  When  the  egg-producing  organs  are  developing, 
the  nervous  system  is  under  a  strain ;  if  the  birds  are  roughly 
handled  or  frightened  at  this  time,  serious  physical  injury  to 
them  may  result.  Coaxing  rather  than  force  should  be  used 
with  them  and  they  should  be  induced  by  gentle  means  to 
enter  the  house  at  night  and  to  roost  in  the  proper  place. 
If  the  pullets  have  been  removed  from  coops  that  are  wholly 
or  partially  opened  into  close  or  tight  houses,  the  deficiency 
of  air  will  be  injurious  to  them.  The  same  general  conditions 
should  exist  in  their  winter  houses  as  they  enjoyed  in  the 
coops  from  which  they  are  taken. 
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INTRODUCTION 

1.  During  recent  years  there  has  been  a  largely  increased 
amount  of  market  poultry,  resulting  from  the  practice  of 
artifidal  incubation.  Through  the  use  of  incubators,  hatching 
goes  on  each  month,  and  a  hvelihood  from  poultry  raising  is 
assured.  The  time  required  in  caring  for  a  dozen  sitting 
hens  more  than  equals  that  used  in  looking  after  an  incubator. 
The  hens  must  have  attention  during  the  day,  but  incubators 
can  be  cared  for  at  night.  The  incubator  operator  can  con- 
trol production  by  artificial  means,  but  with  hens  a  desire 
to  hatch  cannot  be  hastened.  The  artificial  methods  of 
hatching  and  rearing  chickens  bring  alike  to  the  fanner  and 
to  the  small  grower  the  choice  of  the  day  of  production  and  . 
of  the  number  of  chicks  produced. 

2.  Incubation  Periods  of  Various  Fowls.— The  eggs  of 
hens  hatch  in  21  days.  Those  of  geese  and  ducks  hatch  in 
28  days.  The  eggs  of  turkeys  hatch  between  the  twenty- 
sixth  and  the  twenty-ninth  day,  while  those  of  guinea  hens 
hatch  in  26  days.  There  are  slight  deviations  from  these 
periods,  eggs  from  Bantams  and  other  small  breeds  of  fowls 
often'  hatching  on  the  nineteenth  or  twentieth  day  of  incuba- 
tion, and  those  of  some  varieties  of  geese  hatching  in  30  days. 
The  eggs  of  the  Muscovy  duck  hatch  in  35  days,  but  if  these 
ducks  are  crossed  with  a  Pekin  or  other  kind  of  drake,  the 
time  for  hatching  is  about  32  days.     The  eggs  of  pheasants 
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hatch  in  about  24  days,  and  those  of  peafowl  hatch  in  from 
28  to  30  days.  The  incubation  periods  of  the  several  varieties 
of  swans  vary  from  35  to  40  days.  These  periods  are  normally 
of  the  same  length  for  both  natural  and  artificial  incubation. 
Fresh-laid  eggs  from  fowls  of  all  kinds  hatch  in  fewer  hours 
than  eggs  that  are  kept  2  weeks  or  longer  before  the  process 
of  incubation  begins. 

VITAXITT  OP  THE  E008 

3.  The  results  obtained  from  artificial  incubation  depend 
primarily  on  the  vitality  of  the  eggs;  but  the  handling  of  the 
incubator,  surrounding  influences,  and  the  general  efficiency 
of  the  incubator  itself  are  other  conditions  of  fundamental 
importance.  The  per  cent,  of  eggs  hatched  depends  on  all 
of  these  conditions,  and  unless  they  are  favorable,  only  poor 
results  can  be  obtained.     When  life  begins  in  the  egg,  there 

.  must  be  sufficient  innate  force  to  assure  the  continuance  of 
the  life  process  to  its  completion.  If  the  embryo  springs 
from  a  weak  germ,  it  has  a  short  existence ;  if  it  has  its  begin- 
ning in  a  strong  germ  and  the  egg  lacks  vitality,  the  embryo 
cannot  continue  to  grow ;  if  the  egg  is  Strong  in  vitality  but 
improperly  incubated,  it  is  impossible  to  produce  living  chicks. 
The  union  of  all  desirable  conditions  is  necessary  for  the  best 
results,  and  no  amount  of  care  or  of  good  management  can 
bring  chicks  from  eg^s  that  lack  vitality. 

The  vitality  of  eggs  depends  on  the  constitutional  vigor 
of  the  fowls  that  produce  them;  superior  vigor  must  come 
through  several  generations  of  strong,  healthy  fowls.  It 
follows  therefore  that,  in  order  to  have  embryo  chicks  of 
marked  vitality,  eggs  must  be  used  that  come  from  strong, 
vigorous,  well-bred  birds. 

4.  Vitality  does  not  exist  in  mongrel  flocks  that  are  inbred 
or  badly  fed,  nor  do  the  best  selected  hens  maintain  vitality 
if  they  are  inbred  or  badly  fed.  or  are  confined  in  small  yards 
without  sufficient  exercise.  The  fowls  that  produce  eggs  of 
strong  vitality  are  grown  under  natural  conditions  from 
vigorous  uncrossed  stock;  they  are  housed  under  conditions 
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that  increase  vitality,  and  are  fed  in  a  way  that  strengthens 
the  internal  organs  and  prevents  the  formation  of  internal 
fat.  Strong,  vigorous,  active  hens  mated  to  males  of  equal 
vigor  are  the  kind  that  produce  eggs  from  which  a  large 
per  cent,  of  strong,  healthy  chicks  are  hatched. 

No  amount  of  food  or  of  good  management  in  feeding  will 
improve  the  vitality  of  anemic  fowls,  nor  will  any  amount 
of  care  bring  them  to  a  condition  sufficiently  vigorous  for 
producing  eggs  of  the  vitality  needed  to  obtain  healthy  chicks. 
The  vitality  of  hens  that  are  kept  in  small  yards  does  not 
equal  the  vitality  of  those  that  have  free  range,  but  hens 
that  have  lost  their  vitality  through  being  housed  all  winter 
will  regain  it  if  they  are  given  free  range  in  the  spring.  No 
kind  of  care  or  feeding  in  narrow  quarters  is  a  satisfactory 
substitute  for  partial  freedom  in  large  enclosures  or  the  full 
freedom  of  the  range.  Low  vitality  is  improved  by  proper 
care  and  feeding,  but  full  vitality,  once  it  has  been  lost,  can 
never  be  regained  by  feeding. 

5.  The  per  cent,  fertility  is  an  expression  that  is  frequently 
misleading.  More  than  90  per  cent,  of  the  eggs  may  be 
fertile  and  yet  no  living  chicks  may  come  from  them,  because 
the  germ  is  so  lacking  in  vitality  that  it  dies  before  incuba- 
tion is  completed.  The  per  cent,  fertility  is  increased  by 
proper  feeding  and  the  vigor  of  both  male  and  female  is  also 
increased,  but  there  is  a  pronounced  difference  between 
fertility  and  vitality.  The  former  may  exist  to  a  marked 
degree  even  though  the  vitality  of  the  germs  or  the  egg  be 
lacking,  but  the  latter  obviously  cannot  be  present  without 
the  former.  Proper  care  and  feeding  is  of  supreme  impor- 
tance; their  constant  practice  improves  the  vigor,  fertility, 
vitality,  and  hatchability  of  the  eggs.  Too  much  importance 
cannot  be  attached  to  care  and  feeding,  but  it  must  always 
be  remembered  that  the  lack  of  vitality  is  not  overcome  by 
feeding. 

6.  As  the  result  of  unusual  care  and  attention  during  the 
time  of  incubation,  weak  germs  may  develop  into  fully  formed 
chicks.    -These  weaklings  may  be  grown  to  maturity  as  the 
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result  of  perfect  brooding  and  they  may  be  used  as  market 
poultry,  but  such  fowls  are  never  fit  for  breeding  stock. 
The  ailments  of  chicks  are  traceable  to  one  or  more  of  the 
following  caiises,  namely,  lack  of  vitality  in  the  breeding 
stock,  improper  incubation,  and  imperfect  brooding,  care 
and  feeding  of  the  young  chicks  being  included  under  the 
term  brooding.  From  one  or  more  of  these  causes  comes 
the  greater  portion  of  all  losses. 

There  is  a  marked  difference  between  the  production  of 
birds  for  exhibition  or  for  beauty  and  the  production  of  those 
fitted  for  egg  yielding  and  for  table  meat.  Where  the 
exhibition  birds  are  desired,  the  producing  stock  must  be 
yarded  to  avoid  the  mixing  of  breeds  or  varieties.  This  is 
necessary  only  during  the  breeding  season.  At  other  times 
the  old  and  young  stock  may  have  free  range.  Where  egg 
producers  and  market  poultry  are  desired,  it  is  best  to  give 
the  breeding  stock  all  possible  liberty.  It  is  best  to  keep 
only  one  variety,  and  the  flock  should  have  free  range  if 
possible. 

SELECTION  AND  CARE  OF  EGGS  FOB  INCUBATION 

7.  Selection. — Eggs  for  hatching  in  an  incubator  should 
all  be  of  one  kind,  size,  and  color;  under  these  conditions 
they  hatch  more  uniformly.  Eggs  with  white  shells  hatch 
in  fewer  hours  than  do  the  dark-shelled  eggs,  for  white  shells 
are  thinner  and  transmit  heat  more  freely  to  the  germ  within. 
Under  the  same  conditions,  eggs  with  white  shells  will  have 
larger  air  cells  than  those  with  heavier  shells.  If  the  eggs 
are  of  uniform  size,  the  temperatures  of  all  are  equal  or 
nearly  so;  if  large  and  small  eggs  are  in  the  same  machine, 
the  temperature  may  not  be  the  same  in  all.  Only  smooth 
and  well -formed  eggs  should  be  used;  eggs  with  uneven 
surface,  bad  form,  rough  shells,  or  mixed  colors  should  be 
discarded,  as  well  as  eggs  that  are  abnormally  large  or  small. 
The  eggs  from  Leghorns  and  Brahmas  do  not  hatch  well  if 
both  are  together  in  the  same  incubator,  for  the  eggs  of  the 
Leghorns   usually   hatch   during   the   twentieth   day,   while 
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the  hatching  of  the  Brahma  eggs  may  be  delayed  to  the  end  of 
the  twenty-first  day.    If  eggs  from  Leghorns.  Plymouth  Rocks, 
Wyandottes,  and  Brahmas  are  all  together  in  the  one  incu- 
bator the  hatch  is  irregular.     Eggs  but  1  day  old  hatch  a  day 
sooner  than  eggs  that  are  2  weeks  old.     Leghorn  eggs  placed 
in  an  incubator  on  the  day  they  are  laid  may  hatch  in  480 
hours;  but  eggs  of  Asiatic  fowls  placed  in  the  same  incubator 
when  2  weeks  old  may  not  hatch  for  516  hours,  a  difference 
in  time  that  makes  poor  results  inevitable  if  the  eggs  of  both 
breeds  are  incubated  together.     The  eggs  of  ducks  and  of 
chickens  cannot  be  suc- 
cessfully  hatched   to- 
gether  in  the  same  in- 
cubator, nor  do  the  eggs 
of    any    two    or    more 
kinds    of    fowls    hatch 
well  if  placed  together 
in   the  same  incubator 
or  under  the  same  hen, 

8.  Care.  —  Eggs  for 
hatching  m^  be  kept  in 
boxes,  pans,  buckets,  or 
baskets.  Specially  made 
egg  drawers  and  cases, 
like  the  case  shown  in 
Fig.    1,    are    sometimes  Fm.  i 

used  to  hold  them.  Egg  cases  like  those  used  for  shipping  eggs 
to  market  are  also  safe  storage  places  for  the  eggs  selected  for 
hatching.  Such  cases  hold  ,360  eggs  each.  The  eggs  are  placed 
in  the  case  small  end  down,  and  those  reserved  for  hatching 
should  be  changed  about  at  least  every  other  day.  This  is  done 
by  removing  the  eggs  from  one  receptacle  to  another  or  by 
changing  the  position  of  the  case  or  drawer.  When  shipping 
cases  are  used  to  hold  the  eggs,  in  order  to  change  the  posi- 
tion of  the  eggs  it  is  necessary  only  to  tilt  the  case  to  one 
side  and  to  place  a  block  under  the  other  side.  This  reversal 
of  position  should  be  made  each  day.     Eggs  keep  best  in  a 
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temperature  of  about  55"  F.  in  an  atmosphere  free  from  oil 
and  bad  odors.  The  best  hatch  is  obtained  from  eggs  placed 
in  the  incubator  the  same  day  on  which  they  are  laid.  Eggs 
keep  in  prime  condition  for  hatching  up  to  the  tenth  day; 
if  2  weeks  old  they  are  safe  for  incubation ;  but  if  older  than 
this  they  seldom  hatch  well,  although  some  eggs  that  have 
been  kept  a  month  will  hatch. 

9.  It  is  best  to  avoid  the  use  of  eggs  for  hatching  that  have 
dirt  or  stains  on  the  shell,  but  if  for  any  reason  it  is  desirable 
to  use  such  eggs  for  hatching,  the  shells  should  be  dry-cleaned 
as  well  as  possible;  under  no  circumstances  should  they  be 
washed.  Dirt  can  be  removed  from  eggshells  with  a  dry 
cloth  and  if  necessary  the  dirt  may  be  loosened  with  the 
thumb  .nail  or  a  dull  knife.  Washing  removes  the  natural 
glaze  from  the  surface  of  the  shell,  and  eggs  that  are  washed 
do  not  hatch  so  well  as  they  do  in  their  natural  condition. 
Soiled  eggs  will  hatch  better  in  their  soiled  condition  than 
they  will  after  they  have  been  washed. 

INCUBATORS  AND  THEER  MANAGEMENT 

INCXIBATOB8 

10.  An  incubator  is  an  apparatus  by  means  of  which  eggs 
may  be  artificially  kept  at  the  proper  temperature  for  hatch- 
ing. In  the  attempts  to  lessen  the  amount  of  labor  expended 
in  growing  poultry,  and  to  make  possible  the  growing  of  a 
large  number  of  birds  in  all  countries  at  all  seasons  of  the  year, 
many  different  kinds  of  incubators  have  been  invented. 
There  are  many  different  styles  and  sizes  of  incubators  now 
in  use,  some  of  them  being  adapted  for  all  sizes  of  eggs  from 
those  of  the  Bantam  to  those  of  an  ostrich.  Incubators 
range  in  size  from  those  the  capacity  of  which  is  limited  to 
a  few  dozen  eggs  to  those  that  are  capable  of  incubating 
many  thousand  eggs.  The  machines  most  commonly  used 
have  capacities  that  range  from  5  to  30  dozen  hen's  eggs  or 
a  smaller  number  of  any  eggs  that  are  larger  than  hen's  eggs. 
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There  are  many  different  types  of  incubators  made,  but 
with  few  exceptions  their  outward  appearance  conforms  to  a 
greater  or  less  extent  with  the  one  shown  in  Fig.  5.  As 
far  as  appearance  goes,  the  main  difference  in  incubators  is 
due  to  the  different  types  of  heater  used  and  to  differences 
in  the  finish  of  the  cases.  The  essential  parts  of  an  incubator 
consist  of  a  heating  apparatus  that  is  controlled  by  a  regulator, 
and  an  egg  chamber  that  can  be  held  at  the  required  tem- 
perature. Incubators  are  also  supplied  with  thermometers 
and  means  of  ventilation. 


Fio.  8 

11.  Heat  is  brought  into  contact  with  the  eggs  either  by 
diffusion  or  radiation.  In  diffusion  incubators,  hot  air  is 
evenly  distributed  throughout  the  egg  chamber.  In  radiation 
incubators,  the  heat  is  radiated  from  pipes  or  radiators  that 
are  heated  either  by  hot  air  or  by  hot  water.  A  large  part 
of  the  incubators  in  use  are  of  the  diffusion  tj'pe,  in  which 
the  air  is  heated  by  an  oil  lamp.  In  these  machines  the 
heated  air  passes  directly  into  the  egg  chamber  and  throughout 
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the  interior  of  the  machine.  The  eggs  in  the  tray  are  thus 
surrounded  with  air  at  the  required  temperature.  Incubators 
in  which  the  heat  is  both  radiated  and  diffused  are  also  used. 
The  more  evenly  the  egg  chamber  is  warmed  the  greater 
will  be  the  success  in  hatching. 

12.  Source  of  Heat. — The  most  satisfactory  heat  for  incu- 
bators is  that  obtained  from  oil  lamps,  which  are  used  at  the 
present  time  on  incubators  of  all  kinds.  For  safety  and  best 
results,  the  lamps  are  made  of  strong  metal,  as  shown  in  Fig.  2, 
and  are  seamless  as  far  as  possible,  all  joints  being  closely 
seamed  and  soldered.  Lamps  made  of  light-weight  metal  or 
tin,  and  that  depend  entirely  on  solder  to  keep  themselves 
intact  are  not  safe  for  incubators,  as  such  lamps  become  hot 
during  use  and  are  liable  to  explode.  Besides,  they  are  apt 
to  leak,  and  the  heat  from  lamps  that  are  themselves  over- 
heated cannot  be  controlled  readily.  As  the  burner  and 
wick  are  of  as  much  importance  as  the  lamp,  they  must 
both  be  the  best  that  are  made  for  the  purpose.  Inferior 
burners  and  wicks  are  unsafe,  and  they  should  find  no  accept- 
ance with  the  scientific  breeder  of  poultry.  Chimneys  made 
of  metal  are  safe  and  durable ;  glass  chimneys  become  heated 
and  are  easily  broken.  An  extra  lamp  or  two  with  several 
extra  burners  should  be  at  hand  as  an  emergency  supply; 
an  entire  hatch  may  be  saved  by  this  precautiom. 

13.  Large  water  tanks  with  a  capacity  of  many  gallons 
can  be  used  to  warm  the  egg  chambers  of  incubators.  These 
tanks  are  filled  with  boiling  water  and  the  heat  from  the  tank 
warms  the  eggs.  A  number  of  gallons  of  water  are  drawn 
each  12  hours  from  the  bottom  of  the  tank,  and  an  equal 
amount  of  boiling  water  poured  into  the  tank  from  the  top 
maintains  a  uniform  temperature.  This  system  was  first . 
used  by  the  French,  and  afterwards  by  the  English  manu- 
facturers, who  termed  it  hydro  incubation,  or  incubation  by 
water.  The  same  system  was  used  in  the  United  States 
about  1R79.  Later  a  lan>;p  was  used  to  warm  ihe  water  in 
the  tank.  Surprisingly  good  results  can  be  obtained  through 
the  use  of  this  system,  but  the  labor  of  refilling  the  tank 
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and  the  danger  of  leakage  from  the.  tank  overbalance  the 
good  points  of  this  heating  system.  From  this  system  have 
developed  many  types  of  incubators  that  contain  tanks  and 
pipes.  All  of  these  devices  involve  much  care  and  labor  in 
their  operation,  and  are  also  troublesome  from  the  occasional 
breaks  that  permit  the  water  to  dampen  the  egg  chamber. 

14.  Hot  water  circulating  through  pipes  or  radiators  is 
frequently  used  for  heating  incubators.  The  pipes  are  con- 
nected with  a  boiler  and  the  water  flows  through  the  pipes 
and  radiators  back  into  the  boiter.  This  circulation  main- 
tains a  constant  heat  current  throughout  the  machine.  The 
water  pipes  and  radiators  are  placed  above  the  egg  chamber, 
or  both  above  and  beneath  it.  In  this  system,  the  water 
is  heated  by  a  lamp  and  flows  from  the  boiler  or  heater  through- 
out the  system  of  pipes  and  radiators.  This  system,  like 
other  heating  systems,  has  its  advantages  and  disadvantages. 
By  its  use  the  heat  is  maintained  for  a  considerable  length 
of  time  even  though  the  lamp  is  extinguished;  but  if  the 
heat  is  excessive,  it  is  the  longer  in  cooling  down.  Leaks 
may  occur  in  the  pipes;  and  if  such  leaks  are  neglected,  the 
water  supply  may  be  lost  and  the  egg  chamber  deluged  with 
water.  There  is  less  trouble  from  lack  of  moisture  and  a 
greater  chance  for  an  excess  of  it  in  this  system  than  in  any 
other  system.  All  incubators  must  set  level  for  best  results, 
but  this  is  indispensable  with  the  hot-water  system.  The  suc- 
cess of  this  system  depends  on  the  circulation  of  the  water, 
the  distribution  of  the  pipes,  and  the  lasting  qualities  of  the 
entire  heating  system. 

15.  lUnminating  gas  is  also  used  as  a  means  of  heating 
incubators;  special  gas  burners  are  made  for  incubators, 
and  by  the  use  of  these  burners,  reasonably  good  results 
may  be  had.  The  difficulties  and  expense  that  attend  the 
use  of  gas  bars  it  from  general  use.  If,  however,  gas  is 
conveniently  located  it  can  be  quickly  attached  to  the 
incubator.  Electricity  for  heating  is  used  also  to  some 
extent  in  both  incubators  and  brooders.  Water  heaters 
6red   with    coal    are    employed    for    heating   water-current 
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systems  in  incubators.  Lamps  that  bum  alcohol  are  used 
for  heating  machines  of. special  make.  Alcohol  lamps  may 
be  used  for  many  days  without  changing.  All  of  these 
methods  require  special  attachments  or  devices  that  in 
different  ways  serve  the  one  general  object  of  supplying 
uniform  heat  continuously.  The  principal  requirement  for 
purposes  of  incubation  is  a  source  of  heat  that  can  be  governed 
or  controlled,  so  as  to  insure  the  probability  of  keeping  it 
at  the  proper  temperature  for  hatching. 

1 6.  The  odor  from  the  lamp  or  accumulated  soot  endangers 
the  hatch  if  it  gains  access  into  the  machine.  Fumes  from 
oil,  decayed  vegetables,  and  mold,  and  stagnant  air  are 
injurious  if  they  gain  admission  to  the  egg  chamber.  The 
heat  current  carries  fresh  air  or  bad  fumes  with  equal  readi- 
ness, and  wherever  the  current  of  air  goes  the  odors  it  carries 
go  with  it.  It  is  obvious,  then,  that  the  heated  air  within 
the  egg  chamber  must  be  free  from  all  contaminating  effluvia, 
for  the  embryo  in  the  egg  is  in  contact  with  the  air  within 
the  egg  chamber  and  it  may  develop  or  die  under  the  influences 
that  surround  it.  The  entire  environment  must  be  invig- 
orating and  sanitary,  or  development  of  the  embryo  is  not 
successful. 

17.  Degree  of  Heat. — Eggs  hatch  best  in  an  incubator 
at  a  temperature  of  103°  F.;  but  they  hatch  fairly  well  in  a 
temperature  that  varies  from  101°  P.  to  103i°  P.;  and  they 
may  hatch  if  the  temperature  goes  as  low  as  99°  F.  and  as 
high  as  106°  F.  Under  the  influence  of  low  or  irregular 
temperature,  the  hatch  is  delayed  and  the  number  of  chicks 
obtained  is  a  matter  of  uncertainty.  The  location  of  the 
thermometer  and  the  construction  of  the  incubator  have 
some  influence  over  the  reading  of  the  thermometer,  but 
this  does  not  alter  the  fact  that  the  eggs  must  be  incubated 
in  a  normal  heat  of  103°  F.  If  the  incubator  is  in  a  cold 
room,  a  temperature  of  1  degree  more  is  required  than  is 
necessary  in  a  warm  room  or  in  hot  weather.  The  heat 
under  hens  varies  quite  as  much  as  is  permissible  with 
incubators.     The  per  cent,  of  hatched  chicks  is  not  so  large 
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from  sitting  hens  that  vary  in  temperature  as  it  is  under 
hens  having  a  body  temperature  that  is  constant  or  nearly 
so  throughout  the  incubation  period.  A  regular  temperature 
that  does  not  go  below  102°  F,,  nor  above  lOy  F.,  is  normal 
for  the  incubation  period,  except  at  the  time  of  turning  or 
cooling  of  the  eggs.  If  the  heat  goes  below  normal,  the  hatch 
is  delayed;  if  it  goes  above  normal,  the  hatch  is  hastened; 
as  a  consequence  of  either  of  these  conditions  the  eggs  may 
be  destroyed. 


18.  Control  of  Heat. — A  regulator  is  used  as  a  help  in 
controlling  the  temperature  in  the  egg.  chamber.  Its  func- 
tion in  the  general  heating  system  is,  to  a  limited  extent, 
to  prevent  overheating  by  opening  the  draft  pipe,  or  exhaust, 
at  th^  top  of  the  heater,  thus  permitting  the  heat  to  pass 
out  through  the  top  of  the  heater,  A  common  type  of 
regulator  is  shown  in  Fig.  3.  The  thermostat,  which  is 
located  inside  the  egg  chamber,  expands  and  contracts  with 
the  rise  and  fall  of  temperature  in  the  egg  chamber,  and  when- 
ever the  temperature  exceeds  103°  F.  the  expansion  of  the 
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thennostat  moves  the  arm  c  of  the  regulator,  which  lifts 
the  lid  b  from  the  outlet  and  gives  free  escape  for  the  heat. 
As  the  temperature  inside  falls,  the  thermostat  contracts 
and  causes  the  outlet  to  close.  The  movement  of  the  arm  c 
is  governed  by  the  adjusting  nut  a.  This  nut  is  turned 
down  or  up  as  necessity  requires.  If  the  arm  fails  to  lift 
the  lid  at  the  proper  time,  the  nut  is  turned  down.  If  it 
lifts  the  lid  too  soon,  the  nut  is  loosened  or  turned  up.  The 
adjustment  of  the  heating  apparatus  must,  be  perfected 
before  the  eggs  are  put  into  the  incubator,  and  it  is  closely 
watched  until  the  arm  lifts  or  lowers  the  lid  when  the  heat 
changes  as  much  as  1  degree  within  the  incubator.  When 
properly  set,  the  arm  should  hold  the  lid  free  from  the  top 
of  the  opening,  thus  avoiding  overheating  and  improving 
the  ventilation  of  the  machine. 

19.  The  size  of  the  flame  of  the  lamp  determines  the  heat 
inside  the  egg  chamber.  This  flame  should  be  of  a  size  that 
maintains  a  uniform  temperature  within  thfe  incubator.  If 
the  flame  is  too  large,  the  regulator  will  not  keep  the  tem- 
perature as  it  should  be;  if  too  small,  the  heat  in  the  egg 
chamber  will  be  insufficient.  The  flame  must  be  adjusted  to 
a  nicety,  so  that  the  lid  of  the  regulator  will  hang  free  and 
change  but  little.  When  too  high,  the  flame  bums  irregu- 
larly, smokes,  and  goes  out;  the  inside  of  the  chimney  and 
heater  becomes  coated  with  soot,  and  a  poOr  hatch  results. 
When  the  lamp  is  lighted,  the  flame  should  be  set  low  and 
turned  up  gradually  to  the  proper  size,  thereby  obviating 
the  trouble  of  smoking  lamps  and  assuring  a  regular  flame. 
The  flame  should  bum  continuously  at  a  constant  height 
above  the  cone  of  the  burner.  The  proper  height  of  flame 
can  be  ascertained  after  a  few  adjustments,  and  it  is  then 
a  simple  matter  to  keep  it  at  the  same  height.  A ,  flame 
of  proper  size  produces  a  little  more  heat  than  is  generally 
needed.  This  surplus  heat  passes  away  through  the  draft  orit 
is  retained  by  the  regulator  if  it  is  needed  in  the  egg  chamber. 

20.  Thermometer8.^Incubator  manufacturers  prefer  ther- 
mometers  specially   made   to   suit    each   kind   of   machine. 
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There  is  usually  a  reason  for  such  preference,  and  the  ther- 
mometer recommended  by  the  manufacturers  should  be 
favored.  If  this  instrument  cannot  be  obtained,  the  best 
that  is  made  must  be  selected.  Incubator  thermometers  are 
scaled  from  90°  F.  to  110°  F.,  and  are  marked  low  at  100°  F. 
and  high  at  105°  F.,  and  the  scale  is  crossed  at  103°  F^  by 
an  arrow  or  a  heavy  line.  It  is  thus  easy  to  make  an  accurate 
reading  between  the  low  and  the  high  marks,  provided  the 
thermometer  is  correctly  graduated. 

21.  Before  being  used,  incubator  thermometers  should  be 
tested  in  the  following  manner;  An  instrument  known  to 
be  correct  is  stirred  about  in  warm  water  until  the  degree 
of  heat  is  105°  F.  or  a  little  higher.  Other  thermometers  are 
then  held  in  the  same  hand  with  the  one  known  to  be  correct 
and  all  are  stirred  about  in  the  water  so  that  the  reading  of 
all  may  be  taken  under  like  conditions.  Any  instruments 
that  fail  to  mark  the  temperature  correctly  should  be  rejected. 
It  is  best  to  test  all  thermometers  in  use  at  least  once  a 
season. 

22.  The  printed  directions  that  tell  how  to  run  each  variety 
of  incubator  also  indicate  the  place  for  the  thermometer  in 
each  machine.  These  directions  must  be  followed  to  the 
letter,  because  the  correct  reading  of  the  thermometer 
depends  on  its  location.  If  it  is  placed  in  contact  with  fertile 
eggs,  the  degree  of  heat  registered  is  higher  than  that  of  the 
thermometer  the  bulb  of  which  rests  on  infertile  eggs.  If 
the  thermometer  is  suspended,,  the  reading  will  also  depend 
more  or  less  on  its  height  above  the  eggs.  To  have  the 
reading  correct,  the  thermometer  must  be  located  and 
read  according  to  the  directions  for  operating  each  kind 
of  incubator. 

Unless  special  directions  are  given  to  the  contrary,  the 
thermometer  is  placed  in  or  near  the  center  of  the  egg  tray. 
One  instrument  in  the  middle  of  the  egg  tray,  one  in  the 
right-hand  comer  in  front,  and  one  in  the  left-hand  comer 
in  the  rear  will  give  the  temperatures  of  the  three  important 
points.     It  is  always  well  to  use  at  least  two  thermometers 
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in  an  incubator,  and  more  than  this  number  is  desirable  if 
the  machine  is  lai^e.     By  the  use  of  several  thermometers 

trouble  that  comes  from  the  defective  thermometers  may  be 
avoided. 

23.  The  distribution  of  heat  is  perfectly  uniform  in  few, 
if  irt  any,  incubators.  It  is  always  advisable  to  have  a  ther- 
mometer in  the  hottest  place  in  order  that  excessive  temper- 
atures at  this  place  may  be  guarded  against.  The  hottest 
place  in  many  cases  is  found  only  by  carefully   observing 

the  readings  of  the  thermometers  in  different 

parts  of  the  egg  chamber. 

24.  When  used  in  an  incubator,  the  oniversal 
thermometer,  shown  in  Fig.  4,  is  suspended  from 
the  roof  of  the  egg  chamber,  laid  on  the  eggs, 
inclined  on  a  holder,  or  placed  between  the 
eggs  in  the  tray.  The  bulb  of  this  thermometer 
is  exposed.  When  it  is  used  for  direct-contact 
reading,  as  shown  in  Pig.  7,  the  bulb  rests  against 
or  between  the  eggs.  With  the  use  of  a  holder, 
this  thermometer  will  do  service  in  any  of  the 
positions  mentioned  above. 

25.  Suspended  thermometers  are  suited  to 
incubators  in  which  the  heat  is  diffused,  but 

Pic.  4  such  thermometers  fail  to  record  correct 
temperatures  when  used  in  incubators  in  which  the  heat 
is  radiated  from  water  pipes  or  other  radiators.  The 
average  distance  from  the  bottom  of  the  egg  tray  to  the 
top  of  the  eggs  in  the  tray  is  from  Ij  to  IJ  inches.  When 
suspended  thermometers  are  in  position  as  shown  in  Fig.  5, 
the  center  of  the  bulb  of  the  thermometer  is  usually  on  a 
level  with  the  top  of  the  eggs.  In  some  incubators,  how- 
ever, the  thermometers  are  elevated  above  the  top  of  the 
eggs.  The  suspended  thermometer  is  a  convenient  one  to 
see  and  read;  its  position  is  not  changed  when  the  eggs 
are  turned,  and  if  the  temperature  is  properly  adjusted  to 
its  location,  there  is  not  much  danger  of  wrong  temperature 
in  the  egg  chamber. 
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26.  Inclining  thermometers,  or  thermometers  that  rest 
on  legs  or  holders,  should  be  set  into  the  egg  tray,  as  shown 

in  Fig.  6.  The  legs  of  the 
thermometer  shown  are 
stationary,  and  not  adjust- 
able; when  it  is  in  use  the 
distance  of  the  center  of 
the  bulb  from  the  bottom  of 
the  egg  tray  should  be  less 
I  than  2  inches,  or  the  bulb 

should  be  on  a  line  with  the 
top  of  the  eggs.    The  incli- 
Fio.  7  ning  thermometer  can  be 

placed  in  any  part  of  the  tray ,  or  several  instrument  s  can  be  used . 

27.  By  the  use  of  contact  thermometers,  or  thermometers 
the  bulbs  of  which  touch  the  shells  of  one  or  more  fertile 
eggs  as  shown  in  Fig.  7,  contact  readings  of  the  temperature 
of  the  eggs  may  be  obtained.  A  thermometer  the  bulb  of 
which  rests  against  a  fertile  egg  shows  a  higher  temperature 
than  another  thermometer  alongside  that  does  not  touch 
the  eggs;  or  the  same  thermometer  resting  against  an  egg 
having  a  dead  germ  may  record  a  temperature  lower  by  a 
full  degree  than  the  one  that  does  not  touch  the  eggs.  The 
reading  of  the  contact  thermometer  should  be  compared 
with  the  readings  of  the  other  thermometers  in  the  same  tray. 
Contact  thermometers  should  be  held  in  a  fixed  position  or 
should  be  attached  to  a 

support,    to   prevent 

them    from    moving  ^ 

about    or    from   falling 

down  between  the  eggs 

when  the  tray  is  jostled ;  | 

and  to  prevent  the  bulb 

from  being  set  too  high 

or  too  low  in  the  tray.  ^"-^ 

28.  An  egg-bulb  thermometer,  or  thermometer  with  an 
artificial  egg  for  a  holder,  as  shown  in  Fig.  8,  is  used  to  record 
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the  temperature  at  the  center  of  the  eggs  ir 
celluloid  egg  holds  the  thermometer  in  posi 
eggs  in  the  tray,  the  bulb  of  this  thermome 
center  of  the  artificial  egg.  The  temperatur 
thermometer  should  be  101°  F.,  or  a  little  moi 
of  the  egg,  in  contrast  with  103"  F.  the  pro 
at  the  top.  If  desired,  the  temperature  of 
be  recorded  by  the  exclusive  use  of  this  type 

29.  Alann  thermometers,  or  thermometi 
attachments  for  sounding  an  alarm  if  the  hef 
can  be  used  in  the  egg  chambers  of  in- 
cubators. Such  an  instrument  is  shown 
in  Fig.  9.  Small  electric  lamps  may  also 
be  installed  inside  the  incubator.  Both 
the  lights  and  the  alarm  are  operated  by 
storage  batteries.  The  lights  are  turned  on 
by  pressing  a  button  and  plainly  reveal  the 
temperature  reading  of  the  thermometer  in 
the  tray. 

30.  Readii^  of  Thermometers. — In  ob- 
serving the  degree  of   heat   recorded   by  a 
thermometer,  care  should  be  taken  to  see 
that  the  column  of  mercury  is  continuous 
and  is  connected  with  the  mercury  in  the 
bulb.     If  breaks  in  the  mercury  column  are 
noticed  they   may  be  obviated  by  holding 
the  thermometer  in  the  hand,  bulb  down,  an 
hand  a  quick  downward  swing,  with  a  sharp 
the  mercury  thus  being  settled  into  the  bulb, 
settled,  air  spaces  divide  the  column ;  when  i 
the  mercury  is  a  solid  line.     As  soon  as  the  d 
bator  is  opened,  the  temperature  declines,  : 
regain  its  original  height  for  at  least  an  hou 
is    closed.     The    temperature    of    the    them 
therefore  be  read  through  the  glass  in  the  dooi 
is  opened   to  turn   the  eggs.     The   tempera 
noted  frequently  for  the  first  3  or  4  days  o 
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rise  or  fall  carefully  observed,  and  the  regidator  adjusted  so 
as  to  keep  the  heat  at  the  right  point.  When  this  adjust- 
ment is  assured,  less  frequent  readings  are  required. 

MANAGEMENT  OF  INCUBATORS 


HBAT.    HOISTUBB,    AND    VENTILATION 

31.  Heat. — In  natural  incubation,  the  proper  degree  of 
heat  is  that  supplied  by  the  body  of  the  hen,  when  the  eggs 
in  the  nest  are  evenly  warmed.  In  artificial  incubation,  the 
same  degree  of  heat  is  sought,  and  an  even  distribution  of 
heat  is  quite  as  essential  as  the  proper  degree  of  heat.  A 
uniform  distribution  of  heat  produces  an  even  temperature 
throughout  the  egg  chamber  and  avoids  cool  comers  or  hot 
areas  in  the  egg  tray.  With  such  distribution,  the  hot-air 
currents  flow  into  the  egg  chamber,  are  equally  diffused  in 
different  parts  of  the  chamber,  and  keep  the  eggs  at  a  uniform 
temperature.  A  uniform  distribution  of  heat  may  be  obtained 
by  passing  hot  air  into  metal  radiators,  which  throw  heat 
by  radiation  into  the  egg  chamber.  Heat  from  hot  water 
is  equally  satisfactory  and  is,  as  has  been  said,  a  suitable 
heat  for  incubation. 

32.  Hoisture. — During  incubation,  a  portion  of  the  mois- 
ture in  the  egg  is  evaporated,  and  the  rest  is  absorbed  by  the 
growing  embryo.  As  the  moisture  content  of  the  egg  grows 
less,  the  air  cell  becomes  larger.  If  the  egg  chamber  lacks 
moisture,  the  eggs  dry  more  quickly  than  they  do  if  a  normal 
amount  of  moisture  is  maintained.  If  the  air  is  caused  to 
move  quickly  through  the  machine,  there  is  an  increase  in 
the  rate  of  evaporation.  The  normal  size  of  the  air  cell  of 
an  egg  during  incubation  was  shown  in  Nalurat  Incubation. 
If  the  air  cells  of  eggs  that  are  being  incubated  are  smaller 
than  normal,  there  is  a  surplus  of  moisture  in  the  air;  if 
greater,  there  is  either  a  lack  of  moisture  or  too  much  ventila- 
tion.    Excessive  evapoiation  is  evidence   that  moisture  is 
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lacking  and  that  the  dry.  hot  air  is  taking  the  life  from  the 
eggs.  An  active  circulation  of  dry,  hot  air  long  continued 
will  destroy  embryo  life  inside  the  shell.  With  excessive 
evaporation  and  lack  of  moisture,  even  fairly  good  results 
are  not  had  from  incubation.  If  moisture  is  excessive,  the 
chicks  will  be  drowned  within  the  shell.  A  natural  amount 
of  moisture,  about  the  same  as  with  hens,  is  necessary  for 
success  in  artificial  incubation. 

33.  Hygrometers. — When  the  air  contains  all  the  moisture 
it  is  capable  of  holding,  it  is  said  to  be  saturated,  or  to  have 
a  mean  relative  humid- 
ity of  100  per  cent.    The 

mean  relative  humidity 
of  the  air  is  measured 
by  the  hygrometer. 
There  are  many  kinds 
of  hygrometers.  One 
type  well  suited  for  use  I 
in  incubators  is  shown  ' 
in  Fig.  10.  In  this  in- 
strument, the  mean 
relative  humidity  of  the 
air  is  indicated  directly, 
and  by  the  use  of  this 
hygrometer    it    can  be 

ascertained  whether  or  Vm.  lo 

not  there  is  enough  moisture  in  the  air  in  the  egg 
chamber  or  the  nursery  below  it.  The  normal  mean  relative 
humidity  of  the  air  under  the  hen  on  the  nest  is  about  60,  More 
moisture  than  this  is  not  needed,  and  good  hatches  may  be 
had  with  less.  Hot  air  evaporates  moisture  and  enlarges  the  air 
cells  of  the  eggs.  When  the  air  cells  are  smaller  than  normal, 
they  may  be  enlarged  by  more  ventilation  and  less  moisture. 
If  moisture  is  lacking  inside  the  egg  chamber,  it  must  be 
supplied. 

34.  Ventilatioii. — Moisture  is  largely  controlled  by  ventila- 
tion, for  it  is  by  this  ^ency  that  the  air  is  moved  through- 
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the  egg  chamber.  If  the  ventilation  is  excessive,  too  much 
moisture  is  taken  from  the  eggs;  if  there  is  not  enough 
ventilation,  the  air  becomes  impure.  Proper  ventilation  is 
o£  vital  importance,  and  it  must  be  rigidly  maintained; 
Moisture  and  ventilation  are  not  controlled  in  the  same  way 
in  all  incubators.  The  directions  for  operating  each  kind 
of  incubator  are  explicit  with  reference  to  these  two  matters 
and  it  is  usually  a  safe,  correct  practice  to  follow  these 
directions  closely, 

LOCATION  AND  CARE  OF  INCUBATOE  BOOMS 

35.  Location. — Incubators  may  be  located  in  outbuild- 
ings, living  rooms,  cellars,  or  in  buildings  erected  for  the 
express  purpose  of  supplying  an  incubator  room.  Incubators 
do  well  in  rooms  where  the  temperature  ranges  from  60 
degrees  to  70  degrees,  but  their  efficiency  is  not  seriously 
impaired  in  a  temperature  as  low  as  40  degrees.  A  cellar 
that  is  dry,  well  ventilated,  and  of  an  even  temperature  is 
a  suitable  place  for  them,  although  preference  should  be 
given  to  a  basement  or  a  room  partly  above  and  partly 
below  the  surface  of  the  ground.  The  best  place  is  such  a 
room  of  even  temperature,  that  is  dry,  well  ventilated,  and 
well  lighted.  The  air  in  the  room  circulates  through  the 
incubator  and  through  the  system  of  the  embr\'0  chick;  and 
air  that  is  unfit  for  human  lungs  is  detrimental  to  the  chick. 
Where  the  ventilation  is  bad,  the  air  becomes  saturated 
with  lamp  fumes  and  poisonous  gases,  which  go  with  the 
air  into  the  egg  chamber  and  are  injurious  to  the  embryo 
in  the  egg. 

Rooms,  basements,  or  cellars  that  are  heated  with  hot  air 
from  a  furnace  are  not  well  suited  to  incubators,  because 
there  is  so  little  moisture  in  the  air.  Heat  from  steam  pipes 
or  radiators  is  equally  objectionable  for  the  incubator  room. 
Heat  from  hot-water  pipes  is  least  objectionable,  and  they 
have  the  additional  advantage  of  furnishing  an  even  heat. 
The  use  of  heated  rooms  for  incubators  naturally  calls  for 
the  addition  of  moisture  to  insure  a  reasonable  per  cent.  of. 
humidity  in  the  air. 
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36.  An  unheated  basement  or  cellar  is  well  suited  for  incu- 
bators provided  it  is  neither  damp  nor  badly  ventilated.  Satis- 
factory results  may  be  reached  where  changes  are  made  to 
relieve  poor  ventilation ;  the  best  obtainable  results  may  be 
had  in  cellars  especially  prepared  for  incubation  purposes,  as 
shown  in  Fig.  11.  In  this  arrangement  a  brick  chimney  a 
that  leads  from  the  cellar  out  through  the  roof  has  an  iron 
door  b  that  can  be  opened  or  closed  to  relieve  the  interior 
of  dampness  and  to  improve  the  circulation  of  air.  The 
incubators  should  be  placed  against  the  wall,  with  a  hood 
made  of  galvanized  iron  extending  over  both  lamps,  as 
shown,  and  a  small  draft  pipe  c  should  connect  it  with  the 
chimney.  The  regulator  d  may  be  turned  as  needed  to 
increase  or  to  diminish  the  draft  through  the  pipe;  the  odor 
from  the  lamps  passes  out  through  the  pipe.  The  hood  and 
pipe  are  a  safe  means  of  ventilation.  The  windows  e,  which 
are  the  openings  through  which  the  air  enters,  are  above 
ground  and  are  closed  with  heavy  muslin.  Circulation  can  be 
controlled  by  opening  or  partly  closing  the  outlets  b  and  c. 
If  the  intake  through  the  windows  is  excessive,  it  may  be 
reduced  by  closing  the  opening  with  a  glass  window  on  the 
side  from  which  the  wind  comes. 

37.  Caie.— All  avenues  of  circulation  and  ventilation 
must  be  changed  to  conform  to  weather  conditions.  When 
the  wind  blows  cold  or  the  thermometer  goes  to  zero  or  below, 
less  ventilation  is  needed;  when  the  weather  moderates, 
ventilation  should  be  increased.  The  size  of  the  flame  of  the 
lamp  should  be  increased  to  meet  the  changes  to  zero  weather 
and  decreased  as  the  weather  becomes  warmer.  Sudden 
changes  in  temperature  must  be  guarded  against  by  setting 
the  lamp  Gams  to  meet  them;  these  conditions  should  be 
closely  watched  by  the  operator,  who  soon  becomes  familiar 
with   needed  changes. 

38.  Besides  the  use  of  moisture  pans  for  increasii^  the 

amount  of  moisture  inside  of  the  egg  chamber,  other  means  are 
usually  necessary  in  the  room  where  the  incubator  is  located. 
Simple  methods  are  to  pour  water  on  the  floor  or  to  place  flat 
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pans  filled  with  water  under  the  incubators.  Tubs  or  buckets 
filled  with  boiling  water  may  be  placed  inside  the  incubator 
rooms;  the  steam  from  the  water  in  these  vessels  is  an  abun- 
dant source  of  moisture  to  the  air.  Pumps  may  be  used  for 
throwing  hot  spray  on  the  ceiling,  the  side  walls,  or  the  floor. 
This  procedure  rapidly  increases  the  quantity  of  moisture  in 
the  air  of  the  room.  Disaster  usually  follows  the  rash  use  of 
moisture  in  the  incubator  room.  A  thorough  knowledge  from 
observation  and  experience  is  the  only  guide  that  assures 
beneficial  results  from  moisture  added  artificially  to  the 
atmosphere  of  the  incubator  room. 

OPERATION    OF    THE    INCUBATOR 

39.    Location  of  the  Incubator. — The  incubator  should  be 
placed  agamst  the  wall  or  close  to  it,  and  where  the  lamp, 


PiD.    13 

the  regulator,  and  the  doors  are  easy  of  access.     It  must  be 
set  perfectly  level,  or  the  heat  will  be  uneven  and  the  flame 
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of  the  lamp  untrue.  Sunshine  or  direct  rays  of  light  entering 
the  egg  chamber  are  detrimental  and  they  may  be  avoided 
by  darkening  the  windows  of  the  room  or  the  doors  of  the 
incubator  with  curtains. 

40.  Care  of  the  Lamp. — The  lamp  must  be  filled  each  day, 
usually  in  the  evening,  with  the  very  best  oil  that  can  be 
obtained.  Oil  of  less  than  150  degrees  fire-test  should  not  be 
used.  A  new  wick  should  be  used  for  each  hatch,  and  the 
lamp  and  burner  must  be  thoroughly  cleaned  each  time  the 
lamp  is  filled.  The  wick  should  be  trimmed  with  the  thumb 
and  forefinger,  as  shown  in  Fig.  12,  or  with  the  blade  of  a 


knife.  All  the  charred  portions  must  be  removed  from  the 
wick,  and  the  burner,  which  is  shown  more  clearly  Jn  Fig.  13, 
thoroughly  cleaned  with  a  brush.  If  the  opening  a  close  to 
the  wick  flue  b  is  closed,  or  if  the  gauze  c  is  covered  with 
oil  or  dirt,  the  flame  of  the  lamp  will  bum  irregularly  and 
smoke.  The  heat  flues  of  the  incubator  will  then  be  filled 
with  soot,  which  will  give  the  egg  chamber  a  bad  odor. 
Lamps  should  not  be  quite  filled  with  oil.  and  they  must  be 
wiped  dry  and  clean  with  a  cloth  each  time  they  are  filled. 
In  warming  the  heater,  a  moderately  small  flame  is  used 
at  first  and  its  size  is  gradually  increased  until  the  heat 
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desired  is  obtained.  After  the  egg  chamber  is  heated  to 
103°  F.,  the  regulator  and  the  flame  of  the  lamp  are  adjusted 
so  that  this  temperature  is  maintained.  The  flame  is  set  so 
that  the  cap  is  held  free  from  the  outlet  of  the  heater,  and 
the  regulator  is  adjusted  to  keep  the  heat  at  103°  F.  When 
the  lamps  are  filled  and  cleaned,  the  flame  should  be  set  and 
watched  until  it  settles  to  its  proper  size  and  the  required 
temperature  is  established.  An  even  flame  under  control 
needs  attention  only  twice  in  24  hours.  The  size  of  the  flame 
is  reduced  during  hot  weather  by  clipping  the  comers  from 
the  wick. 

41.  Care  of  the  Heater. — Dirt,  smoke,  soot,  or  grease 
in^de  the  heater  and  flues  should  be  prevented  by  thorough 
cleaning.  Stiff  brushes,  cloths,  and  even  soap  and  hot 
water  may  be  used  for  cleaning  purposes.  When  necessary, 
the  heater  can  be  detached  from  the  incubator  and  all  parts 
thoroughly  cleaned.  Smoke  or  soot  fumes  must  be  excluded 
from  within.  Grease  or  a  coating  of  oil  and  soot  can  be 
removed  from  the  inside  of  the  heater  and  from  the  chimney 
and  mica  by  washing  them  with  a  strong  solution  of  sal 
soda  in  hot  water.  Strong  vinegar  will  also  clean  grease  or 
soot  from  the  mica  or  chimney. 

42.  Wanning  the  Egg  Chamber. — The  lamp,  heater,  flues, 
and  egg  chamber  should  be  slowly  warmed  with  a  flame  that 
bums  moderately  low  in  the  lamp,  A  gradual  warming  that 
heats  the  chamber  to  the  proper  degree  in  about  12  hours 
is  best.  The  incubator  shoidd  be  run  empty  for  1  or  2  days 
until  a  regular  heat  has  been  established,  and  the  first  hatch 
attempted  by  an  amateur  should  be  run  through  with  eggs 
of  littlfe  value.  The  experience  gained  from  the  first  incuba- 
tion period,  or  hatch,  serves  to  guide  in  the  handling  of 
better  eggs  in  future  hatches. 

43.  Filling  the  Egg  Tray. — A  greater  number  of  eggs  will 
go  into  the  tray  when  they  are  placed  irregularly  than  will 
fit  in  rows.  The  proper  position  of  the  egg  is  on  the  side; 
but  if  either  end  is  uppermost,  it  should  be  the  large  end 
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and  not  the  small  end.  Eggs  in  the  nest  under  the  hen  rest 
on  one  side  and  not  on  either  end.  A  similar  position  is 
best  in  the  incubator.  Only  a  single  layer  of  eggs  should 
be  put  into  the  tray;  in  the  case  of  double  layers,  those  on  top 
are  overheated.  The  eggs  should  be  selected  as  has  been 
directed,  and  the  trays  should  be  comfortably  filled  without 
crowding.  The  filled  tray  may  now  be  slid  into  place  in  the 
egg  chamber  and  the  doors  closed. 

44.  Warmmg  the  Eggs. — The  cool  eggs  will  lower  the 
temperature  inside  of  the  incubator,  and  it  may  be  24  or 
36  hours  before  normal  heat  is  resumed.  This  gradual  warm- 
ing of  the  eg^s  is  beneficial,  for  the  germs  may  die  during 
the  first  3  days  if  a  degree  or  two  of  overheating  occurs  during 
that  time.  The  germs  are  destroyed  during  the  first  week 
in  a  temperature  that  may  not  be  injurious  at  the  close  of 
the  hatch.  Warming  the  e^s  hastily  or  overheating  them 
is  to  be  avoided.  If  the  temperature  is  regular  when  the 
eggs  go  into  the  incubator,  the  heat  should  not  be  increased 
until  after  2  days,  and  overheating  must  be  guarded  against. 
The  size  of  the  flame  may  be  increased  a  little  the  third  day 
if  normal  heat  is  not  resumed;  102*  F.  is  warmth  sufficient 
for  the  first  4  days ;  then  the  heat  may  be  gradually  increased 
another  degree. 

45.  Temperature  Throughout  the  Hatch.— An  even  tem- 
perature throughout  the  hatch  is  best.  The  temperature 
should  be  kept  at  102°  F.  for  the  first  week  and  then  raised 
to  103  degrees  during  the  second  week.  An  occasional 
temperature  of  104  degrees  or  105  degrees  may  exist  during 
the  second  or  third  week  without  injury,  but  more  than 
105  degrees  of  heat  for  any  considerable  time  is  fatal  to  the 
hatch.  A  low  temperature  during  the  time  of  hatching  is 
also  fatal.  If  hatching  begins  on  the  twentieth  day,  it  is 
evidence  that  the  temperature  has  averaged  high;  if  hatching 
is  delayed  beyond  the  twenty-first  day,  the  temperature  has 
averaged  too  low.  The  eggs  of  hens  normally  begin  to  pip 
or  crack  open  at  the  close  of  the  twentieth  day,  and  the  hatch 
is  completed  at  the  end  of  the  twenty-first  day. 
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46.  Reversmg  of  the  Trays. — The  eggs  should  not  be 
turned  during  the  first  2  days  of  the  hatch ;  the  trays  should 
simply  be  drawn  from  the  egg  chamber,  reversed,  and 
put  back.  Should  there  be  two  or  more  trays  in  the  machine, 
they  ought  to  be  both  reversed  and  changed  from  side  to 
side  so  as  to  equalize  the  heat  in  the  egg  chamber. 

47.  Turning  of  the  Eggs. — -Between  the  second  and 
nineteenth  days  the  eggs  in  the  incubator  must  be  turned 


twice  a  day,  morning  and  evening.  This  should  be  done 
without  jarring  the  eggs  or  turning  them  completely  over 
from  one  tray  to  another.  The  tray  of  eggs  is  removed  from 
the  incubator  and  placed  either  on  a  table  or  on  top  of  the 
incubator.  A  closed  support  beneath  the  tray  will  prevent 
a  circulation  of  air  passing  through  between  the  eggs.  The 
eggs  are  turned  in  the  tray,  as  shown  in  Fig.  14,  by  removing 
a  row  of  eggs  from  one  end  of  the  tray;  the  remainder  of  the 
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eggs  are  then  moved  about  by  the  hands.  The  turning  is 
done  to  lubricate  the  inside  of  the  egg  in  order  to  prevent 
the  clinging  of  the  embryo,  or  the  germ  cell,  to  the  inner 
membrane  of  the  shell.  When  turned,  the  eggs  are  moved 
about  to  change  their  position  in  the  tray  rather  than  to 
turn  them  completely  over.  This  moving  of  the  eggs  with 
the  hands  must  be  done  gently  so  as  to  avoid  jarring  the 
eggs  or  cracking  the  shells.  When  the  tray  is  not  full  of  eggs 
they  may  be  moved  about  with  the  hands  into  the  center 
of  the  trays. 

48.  Cooling  of  the  Eggs. — For  the  first  week,  the  turning 
of  the  eggs  cools  them  sufficiently;  after  that  time  they 
should  be  permitted  to  cool  once  a  day.  During  the  second 
week,  if  the  temperature  of  the  room  is  below  60°  P.,  the 
eggs  are  returned  to  the  incubator  after  10  minutes  of  cooling. 
If  the  temperature  of  the  room  is  above  60°  F.,  they  must 
be  left  to  cool  for  a  longer  time.  During  the  first  part  of 
the  third  week  they  should  be  cooled  for  a  still  longer  period, 
but  after  the  eighteenth  day  they  do  not  need  to  be  either 
turned  or  cooled.  In  a  temperature  of  45°  P.  or  less,  but 
little  more  cooling  of  the  eggs  is  needed  than  that  obtained 
in  turning  them.  In  a  room  that  is  cold,  the  eggs  may  be 
injuriously  chilled  in  a  short  space  of  time,  and  in  a  room  that 
is  quite  hot  the  eggs  will  take  an  hour  to  cool  during  the  third 
week.  The  time  allotted  for  cooling  is  governed  entirely  by 
the  temperature  in  the  room  where  the  incubator  is  located. 
When  returned  to  the  incubator  after  cooling,  the  eggs  will 
lower  the  temperature  inside  the  egg  chamber,  but  the 
proper  heat  will  be  regained  in  an  hour  or  two  without  tlie 
making  of  any  change  in  the  adjustment  of  the  flame  or  of 
the  regulator. 

From  the  fourteenth  to  the  eighteenth  day  of  incubation, 
the  animal  heat  of  the  chicks  within  the  eggs  increases  the 
temperature  within  the  egg  chamber.  Close  attention 
at  this  time  ought  to  be  paid  to  lamp  flame  and  the  regulator 
to  avoid  overheating.  After  the  eighteenth  day  the  eggs 
ought  neither  to  be  turned  nor  cooled. 
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49.  Care  of  Eggs  in  Incubators. — Oil,  grease,  dust,  or  dirt 
on  the  eggs  close  the  pores  in  the  shell,  thus  preventing  the 
necessary  circulation  of  air  in  the  egg  and  killing  the  embryo 
chick.  Care  must  be  exercised  to  avoid  greasing  the  shells 
of  the  eggs  or  in  any  way  soiling  them  when  they  are  being 
turned.  Dust  and  dirt  must  not  be  permitted  to  gather  in 
the  incubator  room,  and  bad  odors  of  all  kinds  should  be 
rigorously  guarded  against.  The  doors  of  the  incubator 
must  be  kept  closed  during  the  time  of  turning  and  cooling 
the  eggs.  To  avoid  jarring  the  eggs  and  the  regulator,  the 
doors  of  the  incubator  should  be  opened  and  closed  as  gently 
as  possible.  When  the  trays  of  eggs  are  removed  from  the 
incubator  they  should  be  handled  gently  to  avoid  jarring  the 
eggs.  The  less  the  eggs  are  handled  beyond  the  necessities 
of  turning  and  cooling  the  better  will  they  hatch.  If  the  eggs 
are  overheated  in  the  incubator,  the  doors  of  the  incubator 
should  be  opened,  the  eggs  covered  with  a  cloth  moistened 
in  water  at  101°  P.,  and  the  flame  of  the  lamp  lowered.  The 
eggs  should  not  be  removed  from  the  egg  chamber  and  should 
be  gradually  cooled.  As  currents  or  drafts  of  air  flowing 
into  or  through  the  incubator  cool  and  dry  the  eggs,  they 
should  be  prevented  as  far  as  possible. 

50.  Testing  of  the  Eggs. — The  eggs  in  the  machine  should 
be  tested  for  fertility ;  this  work  may  be  done  at  the  close  o/ 
the  fifth  or  sixth  day  of  incubation,  but  it  is  most  satisfactory 
when  done  during  the  seventh  day._  The  manner  of  testing 
and  the  signs  of  fertility  are  described  in  Natural  Incubation. 
Incubator  eggs  are  tested  one  tray  at  a  time.  The  act  of 
testing  turns  and  cools  the  eggs.  When  tested,  one  row 
of  eggs  should  be  placed  at  the  far  end  of  the  tray  on  top  of 
other  eggs.  As  the  testing  proceeds,  the  fertile  eggs  should 
be  placed  in  the  vacant  row  in  the  tray,  thus  separating 
the  tested  from  the  untested  eggs.  They  may  also  be  kept 
separate  by  means  of  a  flat  stick.  All  eggs  that  are  clear 
or  that  contain  dead  germs  should  be  removed  from  the  tray, 
the  fertile  eggs,  being  kept  near  the  center  of  the  tray,  which 
is  returned  to  the  egg  chamber.     A  second  test  must  be  made 
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during  the  twelfth  or  fourteenth  day,  at  which  time  all  eggs 
containing  dead  chicks  must  be  removed,  leaving  in  the  trays 
only  the  eggs  that  contain  living  embryos,  A  pencil  of 
sunshine  coming  through  a  small  hole  into  a  dark  room  is 
an  efficient  light  for  testing. 

51.  Care  of  Incubator  as  Hatching  Period  Approaches. 

The  doors  of  the  incubator  should  be  opened  during  the 

evening  of  the  nineteenth  day  and  the  interior  aired  a  little, 
but  the  eggs  must  not  be  removed  from  the  egg  chamber  or 
moved  about  in  the  tray.  The  placing  of  burlap,  felt,  or 
cotton  cloth  beneath  the  trays  or  the  removal  of  such  material 
or  the  closing  or  opening  of  ventilators,  moving  of  trays, 
or  the  making  of  other  changes  necessary  to  conform  to  the 
directions  for  handling  the  special  make  of  incubator  in  use, 
should  be  made  at  this  time.  After  these  changes  have  been 
made,  the  doors  of  the  incubator  must  be  closed  and  not 
opened  again  until  the  hatch  is  complete.  The  experienced 
operator  can  tell  at  this  time  if  moisture  is  lacking  by  passing 
the  back  of  his  hand  over  the  surface  of  the  eggs.  When 
necessary,  the  shells  should  be  moistened  with  a  ilat  brush 
made  of  soft  hair.  The  brush  should  be  dipped  into  water 
as  warm  as  the  eggs  are  and  the  shells  brushed  over.  No 
harm  comes  from  moistening  the  eggs  in  this  way  at  this 
time,  even  though  benefit  may  not  be  derived  therefrom. 

52.  The  first  peep  that  signals  the  living  chick  is  sometimes 
heard  in  the  egg  chambe?-  at  the  close  of  the  nineteenth  day; 
and  these  signals  are  frequently  heard  during  the  twentieth 
day.  At  this  time  close  attention  should  be  given  to  the 
temperature.  The  thermometer,  the  regulator,  and  the 
flame  of  the  lamp  must  be  closely  watched  and  the  tem- 
perature kept  as  nearly  steady  as  possible  at  about  1031°  F- 
This  degree  of  heat  should  be  carefully  maintained  up  to 
and  including  the  close  of  the  twentieth  day.  If  moisture 
begins  to  show  on  the  inside  of  the  glass  in  the  door,  it  indi- 
cates that  the  hatch  is  under  way;  the  absence  of  this  sign 
denotes  that  few  or  no  chicks  are  in  the  egg  chamber.  It 
is  important  at  this  time  that  moisture  be  kept  inside  the 
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air  chamber;  this  should  be  done  even  thoi^h  ventilation 
is  suspended ;  for  if  the  moisture  passes  out  of  the  egg  chamber, 
the  eggs  dry  down  and  the  chicks  are  glued  to  the  shell. 
Errors  that  have  been  made  during  the  hatch  cannot  be 
corrected  at  this  time  by  opening  the  door  of  the  incubators; 
if  the  door  is  opened  the  eggs  will  be  chilled  and  the  moisture 
will  escape  from  the  egg  chamber.  An  even  temperature 
must  be  maintained  throughout  the  twentieth  day  and  the 
hatch  allowed  to  progress  without  interference. 

53.  Care  at  Hatchii^  Time. — Beginning  with  the  close 
of  the  twentieth  day  the  temperature  may  be  permitted  to 
rise  to  104°  F,  Even  105°  F.  is  not  injurious  at  this  time, 
but  a  temperature  above  this  is  unsafe  for  the  hatch.  When 
the  chicks  are  coming  out  freely,  the  temperature  should  be 
permitted  to  rise  as  above  indicated.  The  extent  of  increase 
of  heat  advisable  is  determined  by  the  ease  with  which  the 
chicks  escape  from  the  shell;  if  the  chicks  are  slow  to  hatch, 
the  temperature  should  be  coaxed  up  to  104°  F..  or  a  shade 
higher  to  accelerate  the  process  of  hatching.  Close  attention 
must  be  given  at  this  time  to  the  heat  within  the  egg  chamber. 
It  maybe  of  value  to  the  hatch  to  have  the  heat  at  104i°  F., 
but  it  is  ruinous  to  have  it  a  full  degree  higher.  Delay  in 
hatching  proves  that  the  temperature  has  run  low  at  some 
period  of  incubation.  In  case  of  such  delay,  the  temperature 
should  be  increased  and  the  eggs  left  in  the  incubator  a  day 
beyond  the  normal  time  of  hatching. 

54.  As  the  chicks  dry  ofT  and  become  able  to  move  about, 
they  work  forward  in  the  tray,  moving  toward  the  light 
that  comes  in  through  the  glass  in  the  door.  When  they 
are  close  to  the  front  they  either  drop  below  into  the  nursery, 
or  cluster  about  the  door  at  the  front  of  the  tray.  The  air 
in  the  nursery  is  not  so  warm  as  that  in  the  tray,  the  difference 
being  usually  about  10  degrees.  This  lower  temperature  is 
beneficial  to  the  chicks;  after  they  are  thoroughly  dry  they 
begin  to  move  about  and  rapidly  gain  strength  in  both 
muscle  and  bone.  During  this  day  in  the  nursery  they  become 
accustomed  to  life,  the  yolk  becomes  assimilated,  the  legs 
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of  the  chick  are  strengthened,  and  they  are  prepared  for 
removal  from  the  incubator.  The  tray  should  be  taken  out 
of  the  incubator  on  the  twenty-second  day;  all  broken  shells 
and  dead  chicks  should  be  removed;  but  if  any  live  eggs 
remain  unhatched,  they  should  remain  in  the  tray  and  be 
returned  to  the  egg  chamber. 

55.  Circulation  should  be  reestablished  inside  of  the  egg 
chamber  when  the  hatch  is  about  completed.  If  the  chicks 
pant  or  show  signs  of  overheating  before  the  hatch  is  completed, 
they  must  have  air,  to  admit  which  the  ventilators  may  be 
opened.  If  a  large  hatch  is  made  and  the  chicks  are  crowding 
and  panting  for  breath,  the  door  should  be  opened  and  some 
of  the  strongest  chicks  removed.  This  must  be  done  quickly 
to  avoid  chilling  those  not  yet  out  of  the  shell.  The  venti- 
lators should  be  opened  during  the  last  12  hours  in  which  the 
chicks  stay  in  the  incubator;  also  the  doors  of  the  incubator 
ought  to  be  opened  just  a  little  during  this  time.  The  gradual 
cooling  off  hardens  the  chicks  and  fits  them  for  the  lower 
temperature  they  will  have  in  the  brooder.  The  thermometer 
in  the  egg  chamber  should  show  100°  F,  during  the  process 
of  cooling  down.  With  this  temperature  2  inches  above  the 
bottom  of  the  tray,  the  heat  in  the  nursery  will  be  about 
9(P  F.  or  a  little  lower. 

56.  Removal  of  the  Clucks  From  the  Incubator. — E^s 

placed  in  the  incubator  on  Monday  evening  should  complete 
the  hatch  at  the  same  time  on  Monday  evening  3  weeks 
later.  The  gradual  cooling  off  should  commence  the  next 
morning  and  be  continued  until  the  following  morning, 
when  the  chicks  ought  to  be  removed.  Chicks  from  eggs 
placed  in  the  incubator  in  the  morning  are  usually  removed 
12  hours  sooner  than  those  from  eggs  put  into  the  incubator 
in  the  evening.  The  evening  start  is  preferred,  from  the 
fact  that  the  chicks  do  better  if  they  are  not  hurried  from 
the  nursery  into  the  brooder.  Chicks  that  are  hatched  from 
eggs  put  to  incubation  during  the  evening  of  Monday,  do 
not  need  to  be  removed  until  the  Wednesday  morning  of  the 
third  week  thereafter.     If  from  any  cause  the  hatch  is  com- 
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pleted  12  hours  or  more  ahead  of  schedule  time,  the  chicks 
may  be  removed  as  if  hatched  on  time. 

Chicks  that  are  hatched  on  Monday  need  not  be  fed  until 
Wednesday;  so  that  there  is  no  reason  for  removing  them 
before  the  morning  of  the  third  day  from  the  beginning  of 
the  hatch.  A  portion  of  the  yolk  usually  remains  unassimi- 
lated  until  the  fourth  day.  This  fact  is  especially  certain  to 
be  the  case  with  chicks  that  are  hatched  artificially,  for  there 


is  less  need  of  body  heat  being  drawn  from  food  by  them 
than  by  the  chicks  hatched  and  brooded  by  the  hen.  Chicks 
hatched  artificially  are  constantly  in  an  atmosphere  warm 
and  dry;  and  living  in  such  an  atmosphere  they  require  less 
food  for  body  heat  than  is  needed  by  the  chicks  that  have 
no  shelter  other  than  that  supplied  by  the  mother  hen, 

57.    Transferring  of  the  Chicks  to  the  Brooder.— When 
removed  from  the  warm  air  inside  the  incubator,  the  chicks 
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must  be  protected  from  the  cold  with  woolen  cloths,  for  if 
they  are  chilled  during  removal,  their  health  may  be  impaired. 
They  are  safely  moved,  as  shown  in  Fig.  15,  in  a  basket  that 
is  lined  -with  cloths  that  have  been  warmed  by  the  heat 
of  a  fire  or  they  may  be  moved  in  any  other  way  that  pro- 
tects them  from  the  chill  of  the  air  that  is  cold  in  comparison 
with  the  temperature  inside  the  incubator.  They  must  be 
protected  from  above  with  a  warm  cloth  covered  over  them. 
A  sudden  chill  at  the  time  of  removal  retards  the  circulation 
of  the  blood  and  the  assimilation  of  the  yolk  and  may  cause 
cold  and  bowel  troubles.  An  excess  of  warmth,  care,  or 
coddling  at  this  time  is  as  dangerous  as  is  a  chill.  When 
the  chicks  are  properly  treated,  they  prosper;  but  too 
much  attention,  too  much  food,  or  too  much  heat  is  detri- 
mental; light,  air,  and  a  reasonable  measure  of  exercise  are 
best;  quiet  also  adds  to  the  comfort  and  welfare  of  the  chick. 
The  chicks  should  be  placed  under  the  hover  of  the  brooder 
and  left  undisturbed  for  an  hour;  at  the  end  of  that  time 
they  ought  to  be  fed.  For  their  first  meal,  sharp  sand  or 
fine  chick  grit  may  be  given  them  on  a  clean  board.  If  a 
few  bread  crumbs  or  a  spoonful  of  rolled  oats  are  scattered 
over  this  board,  the  chicks  proceed  at  once  to  take  their 
first  food.  How  to  fed  them  from  this  time  forward  is  told 
in  Artificial  Brooding. 

58.  Care  of  Incubator  After  the  Hatch.— When  the  hatch 
is  completed  and  the  chicks  are  gone,  the  entire  incubator, 
both  inside  and  out,  including  the  lamp  and  burner,  should 
be  cleaned  thoroughly.  The  wick  must  be  thrown  away  and 
'the  burner  boiled  in  water  until  all  the  dirt  and  oil  are 
removed.  When  the  burner  is  dry,  a  new  wick  should  be 
put  into  place  for  the  next  hatch.  A  stiff  brush  is  useful 
for  cleaning  the  flues  and  heater;  the  inside  of  the  incubator 
must  be  brushed  or  scraped  to  remove  all  trace  of  filth  from 
the  floor  and  tray.  If  necessary,  the  inside  should  be  fumi- 
gated or  sprayed  to  remove  or  to  destroy  germs  that  may 
have  come  with  the  last  hatch.  The  thermometer  must 
be  examined  or  tested,  the  lamp  Ughted,  and  the  incubator 
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run  empty  for  a  day  to  assure  an  even  temperature 
all  of  which  precautions  the  incubator  is  in  proper  coi 
for  another  hatch.  

COMMON    FAILURES    IN    ARTIFICIAL    IKCDBATIC 

59.  Death  of  Chicks  in  the  Shell.— The  chief  cause 
dying  of  chicks  in  the  shell  is  faulty  incubation,  t 
temperature,  or  overheating  is  the  principal  direct  a 
the  loss.  Should  the  eggs  be  chilled  during  incubati 
chicks  may  die,  but  chilling  occurs  less  frequently  thai 
heating  and  uneven  teniperature  and  the  loss  from  it  is 
large.  From  overheating  at  the  start,  death  may  resul 
the  hatch  is  coming  off,  for  the  weakened  germ  ofte 
through  the  period  of  incubation  but  does  not  produce  : 
able  to  escape  from  the  egg  at  the  end  of  the  hatch.  I 
vitality  in  the  germ  is  another  cause  of  death.  Wh 
eggs  are  good,  they  will  hatch,  provided  proper  tempt 
and  moisture  conditions  are  maintained  inside  tl 
chamber  during  the  period  of  incubation. 

60.  Deformed  Chicks. — Chicks  hatched  with  defo 
are  the  resiJt  of  uneven  teniperature,  which  causes  t' 
and  feet  to  be  spread,  turned,  or  twisted  in'the  uni 
efforts  of  the  chicks  to  free  themselves  from  the  shell. 

of  the  chick  to  absorb  the  yolk,  the  sticking  of  the 
to  the  shell,  overdevelopment,  and  underdevelopmer 
all  be  attributed  to  imeven  temperature,  improper  m( 
or  lack  of  ventilation. 

61.  Anemic  Chicks. — Lack  of  vitality  is  the  mc 
couraging  of  all  the  faults  incident  to  chicks.     This 
tion,  as  has  been  said,  is  caused  largely  by  lack  of  vitj 
the  flock  from  which  the  eggs  for  hatching  came.     The 
that  move  about  but  little,  those  that  lack  the  power  o 
motion,    and   those   that   have   a  bloodless   appearan 
hatched  from  eggs  that  lack  the  vitality  required  for  the 
production   of   healthy   chicks.      Strong,    healthy   chicks   are 
not  hatched  from  eggs  that  lack  vitality;  for  no  amount  of 
care  during  incubation  will  strengthen  these  germs.     A  great 
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eggs  of  this  kind  fail  to  produce  a  living  chick,  and 
hicks  as  do  come  from  the  shell  alive  have  an  uncertain 

of  life.  They  may  be  grown  to  market  size  only  when 
ence  guides  the  care  that  is  given  them.  No  amount 
iing  can  restore  to  them  the  vitality  that  is  lacking. 
iC  of  them  are  grown  to  maturity,  they  live  to  sow  the 
f  greater  loss.  The  manner  or  kind  of  incubation  is 
I  to  blame  for  the  anemic  chick;  the  fault  for  this  is 

flock  that  lays  the  eggs  from  which  the  chicks  are 


Faults  in  the  Operation  of  the  Machine. — Bad  odors 

loking  lamps  are  often  due  to  poor  oil;  and  unless  this 
is   remedied    the    hatch   will    be    spoiled.    .Imperfect 

short  wicks,  or  wicks  that  are  filled  up  in  the  web 
K)  serious  obstacles  to  success  in  artificial  incubation. 
est  obtainable  lamps  and  wicks  are  often  faulty.  If 
ire  defective  in  any  respect,  they  render  the  keeping 

even  temperature  difficult  or  impossible.  An  even 
urrent  cannot  be  maintained  unless  the  incubator  is 
teiy  level  on  top.     Flues  that  are  clogged  with  soot 

heating;  oil-covered  lamps  soil  the  hands  and  pass 
lor  of  oil  through  the  heater  into  the  egg  chamber. 
mdling  or  turning  of  eggs  with  hands  that  are  soiled 
il  destroys  the  embryo  in  the  shell.  Too  much  haste 
ming  overheats  the  eggs  and  kills  the  germs;  a  sudden 
the  incubator  separates  the  yolks  in  the  eggs  and  the 
promptly  dies.  If  the  eggs  are  left  out  to  cool  until 
ire  chilled,  they  will  not  hatch.  Lamps  irregularly 
carelessly  trimmed,  and  allowed  to  bum  too  high  or 
w  assure  failure,  as  will  also  neglect  in  turning  and 
the  eggs.  If  the  operator  neglects  the  eggs  in  the 
tor,  failure  is  as  certain  as  it  is  when  the  hen  neglects 

St. 

all  incubators  are  constructed  alike;  each  kind  has 
n  system  of  heating,  moisture,  and  ventilation.  The 
n  of  the  thermometer  is  not  the  same  in  all,  and  while 
me  general  principles  apply  alike  to  all,  special  ndes 
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must  be  observed  in  the  operation  of  each,  or  failure  is 
certain.     The  special  directions  for  each  type  of  incubator 
must  not  interfere  with  the  general  laws  that  are  indispensable 
to  successful  incubation,  nor  can   the  system   of  at 
incubation  be  applied  with  good  results  unless  the  inc 
in  use  is  properly  adapted  to  these  general  principles. 


COMPARISON    OF   NATDRAI,   AND  ARTIFICIAI.   INCUB 

63.  Scientific  investigation  has  shown  that  ar 
incubation  generally  fails  in  supplying  some  of  the 
tions  of  natural  incubation.  These  conclusions  hav« 
reached  after  thorough  research  by  scientists  in  di 
parts  of  the  world.  Their  work  has  included  a  comf 
of  the  per  cent,  of  eggs  hatched  under  hens  with  the  pe 
of  those  hatched  in  incubators,  as  well  as  investigati 
the  importance  of  moisture  to  incubation  and  the  inl 
of  various  substances  on  the  success  of  the  hatch. 
hope  of  experimenters  is  for  information  that  will 
them  in  imparting  knowledge  that  will  (1)  aid  in  the  se 
of  an   increased  number  of  living   chicks  from  incut 

(2)  lessen  the  loss  through  lack  of  vitality  in  the  germ 

(3)  lessen  the  loss  of  vitality  from  faulty  incubation, 
experimenters  hope  to  discover  methods  that  will  yi 
satisfactory  results  in  the  artificial  hatching  of  chicks 
obtained  in  natural  incubation.  Knowledge  of  this 
will  be  important  as  a  guide  in  the  construction  of  ha 
devices.  Under  present  conditions,  the  best  results 
from  the  use  of  incubators  when  strict  attention  is  gi 
the  special  directions  for  operating  each  type  of  macl 

The  best  that  can  be  hoped  for  in  artiiicial  incuba 
that  it  will  compare  favorably  with  natural  incubation. 
bators  well  attended  to  hatch  on  the  average  as  many 
as  are  hatched  by  hens  that  are  equally  well  looked 
The  incubator  is  not  to  be  blamed  for  the  mishap 
result  from  inattention  or  faulty  handling  of  the  inc 
and"  eggs.  Properly  managed,  incubators  may  be  re; 
as  successful. 
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16i  ounces  while  the  same  number  of  incubator  chicks  weigh 
15  ounces.  Chicks  hatched  with  the  proper  amount  of  mois- 
ture are  heavier  than  chicks  hatched  in  dry  air.  This  heavier 
weight  does  not,  however,  demonstrate  that  moisture  increases 
vitality. 

66.  RelatiTe  Evaporation. — ^The  loss  in  the  weight  of  eggs 
during  18  days  in  an  incubator  varies  from  10  per  cent,  to 
19  per  cent.;  imder  hens,  it  varies  from  9  per  cent,  to  14 
per  cent.,  with  an  average  of  about  12  per  cent.  If  ^gs 
dry  down  too  fast,  moisture  added  checks  the  loss;  if  they 
fail  to  lose  moisture  as  they  should,  circulation  of  air  causes 
evaporation.  Experimenters  say  that  there  should  be  the 
same  evaporation  with  the  incubator  as  with  the  hen.  At 
times  the  humidity  is  greater  inside  the  egg  chamber  than 
it  is  outside;  quite  as  often,  the  air  is  too  dry  inside  the  egg 
chamber.  A  remedy  is  sought  for  this  condition  and  many 
experimenters  claim  that  larger  hatches  are  obtained  from 
the  same  incubator  with  the  use  of  moisture  than  without 
it,  that  the  chicks  are  heavier,  the  down  more  profuse,  and 
that  the  chicks  are  more  vigorous,  but  they  do  not  claim 
that  moisture  adds  vitality  to  germs  that  are  weak.  The 
fact  that  added  moisture  improves  the  hatching  quality  of 
some  machines  does  not  prove  that  all  incubators  do  better 
with  its  use.  The  lack  of  a  proper  amount  of  moisture 
inside  the  egg  chamber  is  admitted  to  be  detrimental  to  a 
successful  hatch,  yet  this  alone  does  not  explain  why  the 
hen  is  more  successful  with  the  eggs  than  the  incubator. is 
likely  to  be. 

67.  Carbon  Dioxide. — It  has  been  discovered  through 
chemical  research  that  there  is  a  larger  percentage  of  carbon 
dioxide  in  the  air  under  the  hen  sitting  on  eggs  than  there 
is  in  the  air  inside  the  incubator  during  a  hatch.  But  no 
proof  exists  that  the  presence  of  a  certain  amount  of  carbon 
dioxide  is  necessary  for  the  best  success  in  artilicial  incuba- 
tion. It  is  thought  that  a  high  per  cent,  of  carbon  dioxide 
was  present  in  the  hatching  ovens  of  the  ancient  Egyptians, 
and  it  is  known  to  be  present  in  the  hatching  ovens  now  used 
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n  far  its  addition  to  the  air  in  the  incubator 
"d  a  betterment  of  the  results  in  artificial 
ot  known. 

on  the  Shell. — -Eggs  under  sitting  hens  acquire 
li  as  the  hatch  advances.  This  finish  on  the 
lilt  of  the  long-continued  contact  of  the  body 
1  the  shells.  As  the  oil  from  her  body  partly 
s  of  the  shell  and  causes  it  to  become  smooth, 
sen  evaporation  from  the  egg  as  the  growth  of 
:reases.  Although  investigation  in  this  direc- 
limited,  the  fact  has  been  proved  that  the 
on  the  surface  of  the  shell  increases  throughout 
period.  The  influence  of  the  oil  on  the  suc- 
incubation  has  not  however  been  discovered. 
n  dioxide,  and  moisture  may  be  elements  on 
the  highest  success  in  artificial  incubation. 
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BROODERS    AND    THEIR    MANAGEMENT 


BROOBSiRS 

1,  A  brooder  is  a  device  by  the  aid  of  which  chicks  may 
be  raised  without  the  care  of  hens.  Within  the  shelter  of 
the  brooder  the  chicks  are  warmed,  brooded,  fed,  and  cared 
for;  here  they  are  sheltered  from  cold  and  wet,  and  in  many 
kinds  of  brooders  they  have  an  open-air  run.  There  are 
many  kinds  and  sizes  of  brooders,  some  of  which  are  adapted 
for  use  in  the  open  and  others  for  use  in  the  brooder  houses. 

There  is  but  little  comfort  for  the  chicks  inside  a  brooder 
unless  they  have  plenty  of  room,  sunshine,  warmth,  and 
fresh  air;  a  brooder  that  supplies  all  these  necessities  forms 
a  comfortable  home  for  the  chicks.  If  any  of  the  foregoing 
requisites  are  lacking,  the  strain  of  artificial  brooding  will 
be  most  trying  on  the  vitality  of  the  chicks  and  injurious 
to  their  health.  The  best  brooders  are  those  that  have  all 
the  requirements  necessary  for  growing  the  chicks  to  a  healthy 
maturity. 

2.  CoDstructioa  of  the  Brooder. — The  essential  parts  of 
a  brooder  are  the  hover  and  the  nursery.  The  hover  takes 
the  place  of  the  mother  hen,  and  the  nursery  is  the  living 
and  exercising  room;  outside  of  the  nursery  there  may  be 
an  enclosed  run  that  is  a  near  approach  to  the  open  range. 
The  brooder  must  be  built  for  warmth.  The  outside  walls 
must  be  of  sufficient  thickness  to  shut  out  the  cold  and  to 
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retain  the  interior  heat.  There  must  be  heating  capacity 
enough  not  only  to  warm  the  brooder  during  moderate  weather 
but  to  maintain  a  temperature  uniformly  warm  throughout 
the  coldest  night. 

The  construction  of  the  hover,  the  shelter  under  which 
the  chicks  go  for  warmth,  is  shown  in  Fig.  1.  They  seek 
shelter  within  the  felt  curtain  just  as  they  do  under  the 
mother's  wings  when  they  are  brooded  by  a  hen.  The  hover 
is  the  sleeping  room  in  which  the  chicks  spend  more  than 
half  of  their  eariy  existence  in  the  brooder.  When  the  air 
under  the  hover  has  a  uniform  temperature  of  the  right  degree 
and  is  free  from  poisonous  fumes,  it  is  healthful  for  the  chicks. 


If  the  hover  is  overheated  and  the  air  is  laden  with  bad  odors, 

it  is  unfit  for  the  chicks. 

The  nursery  of  the  brooder  is  the  living  room  where  the 
chicks  go  for  food  and  exercise.  The  nursery,  like  the  hover, 
must  be  evenly  heated,  but  the  degree  of  heat  must  be  less 
in  the  nursery  than  under  the  hover.  The  nursery  n,  as 
shown  in  Fig.  2,  surrounds  the  hover.  It  may  extend  across 
the  rear  side  or  through  the  center  of  the  brooder.  The 
style  of  construction  is  of  minor  consideration,  since  success 
may  be  achieved  with  brooders  of  all  kinds.  The  nursery 
must  be  wanned  and  ventilated  by  the  heating  system  so 
as  to  have  healthful  ventilation  without  strong  currents  of  air. 

3.  Brooder  Heating. — As  with  incubators,  brooders  may 
be  warmed  either  by  radiation  or  by  diffusion.     The  beat 
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may  come  into  the  hover  either  at  the  top,  bottom,  or  sides. 
It  does  not  matter  how  the  heat  is  made;  it  is  known  as 
lop  heat  if  it  comes  from  above.  Side  heat  enters  the  brooder 
from  the  side,  either  by  radiation  from  flues  or  heaters,  by 
currents  of  heated  air,  or  from  pipes  that  are  located  about 
the  side  walls  of  the  brooder.  Bottom  heat  comes  from 
below  and  warms  the  floor  and  keeps  it  dry.  If  the  heat  is 
mild  and  the  floor  is  moderately  warmed,  comfort  is  given 
to  the  chicks.  If  the  floors  are  hot,  leg  weakness  and  bowel 
troubles  will  prevail.  A  system  of  heating  that  brings  the  best 
results  in  some  cases  fails  in  others;  and  while  top  heat  is 
most  general,  there  are  those  who  feel  that  successful  brood- 
ing cannot  be  accomplished  if  this  kind  of  heat  alone  is  used. 
Brooders  are  well  heated  by  a  perfect  union  of  top,  bottom, 
and  side  beat.  The  greater  number  of  all  the  artificially  grown 
chicks  are  reared  in  brooders  that  are  heated  from  above. 
When  the  temperature  outside  is  low  and  the  wind  blows 
cold,  a  brooder  is  preferred  that  combines  a  full  supply  of 
top  heat  and  warm  fresh  air  with  a  little  warmth  under  foot. 
Brooders  that  are  heated  with  lamps  have  the  advantage 
of  imiform  heat  and  good  ventilation,  but  these  advantages 
are  accompanied  by  the  care  of  the  lamps  and  the  troubles 
and  dangers  attendant  on  their  use.  Lamps  give  the  most 
satisfactory  heat  for  small  brooders,  and  they  are  also  used 
for  heating  brooders  that  have  a  capacity  for  more  than  a 
hundred  chicks.  All  of  the  several  systems  used  in  brooding 
have  lamps  as  the  source  of  heat  for  small  brooders.  Top 
heat,  side  heat,  bottom  heat,  and  heat  from  hot  water  can 
all  be  maintained  from  the  heat  of  lamps.  Lamp  brooders 
are  heated  both  by  radiation  and  by  diffusion.  Radiators 
and  pipes  heated  by  lamps  are  used  in  hot-water  systems; 
by  their  use,  hot  air  is  diffused  throughout  the  hover  and 
nursery. 

4.  Brooder  VentUatioQ. — Fresh  air  for  ventilation  passes 
through  the  heater  into  the  top  of  the  hover,  and  from  there 
it  settles  to  the  floor  and  flows  out  into  the  nursery;  or  it 
may  pass  directly  from  the  heater  into  both  the  hover  and 


^d  by  Google 


4  ARTIFICIAL  BROODING  §  10 

the  nursery.  A  diffusion  of  warm  air  is  common  to  all 
systems,  even  though  the  heat  may  come  from  pipes  or 
radiators.  Ventilation  by  circulation  comes  from  the  flowing 
of  hot  air  against  the  top  of  the  hover.  Ventilation  like  this 
carries  warmth  and  fresh  air  throughout  the  entire  brooder. 
When  the  system  of  ventilation  is  made  a  part  of  the  heating 
system,  an  even  distribution  of  heat  is  assured.  Air  should 
also  be  admitted  through  the  windows  of  the  brooder;  less 
air  is  needed  at  night  and  during  cool' days  than  is  necessary 
when  the  days  are  warm. 


Fio.  2 

5.  Single-Lamp  Brooders. — Many  kinds  of  small  brooders 
are  classed  as  single-lamp  brooders.  This  group  includes 
the  small  single  brooders  of  the  type  shown  in  Fig.  2  as  well 
as  the  two-apartment  brooders  of  the  type  shown  in  Fig.  3. 
Indoor  brooders,  outdoor  brooders,  colony -house  brooders,  and 
open  hovers  for  indoor  brooding  are  all  included  in  this  class. 
Sectional  brooders,  when  heated  with  lamps,  mu6t  also  be 
included,  although  they  are  not  actually  single-lamp  brooders. 
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The  colony-house  style  of  outdoor  brooders  may  be  set  out  in 
the  open  in  all  kinds  of  weather,  but  this  kind  of  brooder 
gives  better  results  when  sheltered  by  a  house  or  shed  during 
winter  weather.  Outdoor  brooders  are  safe  to  use  in  the 
open  duiing  moderate  weather;  but  all  brooders  are  more 


efficient  when  they  are  sheltered  from  the  rain  and  the  wind. 
Indoor  brooders  and  open  hovers  for  brooding  must  be  kept 
inside  of  houses  that  are  arranged  for  their  use,  as  shown  in 
Fig.  10  and  Fig,  11,  or  where  they  will  be  sheltered  from  wet 
and  cold.  Individual  brooders  and  open  hovers  are  used 
for  many  broods  in  lamp  brooder  houses. 


6.  Brooder  for  a  Few  Chicks. — For  growing  a  few  chicks, 
small  individual  brooders  are  best.  Brooders  of  this  kind 
are  shown  in  Fig.  2  and  in  Fig.  4.  Such  brooders  should  be 
kept  under  shelter  during  the  winter  and  early  spring,  and 
moved  into  the  open  when  the  minimum  temperature  is  not 
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below  50°  F.  These  small  brooders  lack  fresh  air,  ventila- 
tion, and  floor  space,  but  these  disadvantages  may  be  overcome 
by  frequently  cleaning  the  interior  of  the  brooder  and  by 
elevating  the  top  of  the  brooder  from  1  inch  to  6  inches  for 
ventilation.  When  these  brooders  are  moved  into  the  open, 
home-made  runways  as  shown  at  a,  Fig.  4,  can  be  added  to 
the  side  of  the  brooder;  these  runways  may  be  made  from 
boxes  or  material  of  any  kind  that  is  suitable  for  the  purpose. 
By  the  use  of  runways  the  chicks  are  given  plenty  of  room 
for  scratching.  Runways  of  like  construction  can  be  added 
to  all  kinds  and  styles  of  brooders. 


FiQ.  6 

7.    Two-Rcmm  Brooder. — A  brooder  with  two  rooms  like 

that  shown  in  Fig.  3  has  the  triple  advantage  of  the  use  of 
the  hover  for  a  sleeping  room,  the  nursery  n  for  a  warm  apart- 
ment, and  the  outside  room  e  as  a  place  where  the  chicks  can 
exercise  in  cool  air.  When  the  sun  shines  through  the  glass 
into  the  outer  room,  the  air  inside  of  this  room  will  be  heated ; 
at  times  the  temperature  may  exceed  the  normal  heat  of 
the  hover.  When  this  high  temperature  occurs,  the  glass 
window  should  be  opened  wide  to  admit  fresh  air.  The  floor 
of  the  outer  room  forms  a  scratching  place  for  the  chicks, 
where  they  can  have  as  much  exercise  as  the  chicks  that  are 
kept  in  brooder  houses. 
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8.  Brooders  With  Enclosed  Runs. — Brooder  chicks  must 
be  confined  or  they  will  wander  away,  and  in  the  absence 
of  the  care  of  a  mother  hen  may  become  lost  for  lack  of 
knowledge  of  the  location  of  their  home.  A  plan  for  a  small 
enclosure  about  a  brooder  is  shown  in  Fig.  5.  To  make  an 
enclosure  of  this  kind,  poultry  fence  netting  is  stretched  and 
fastened  on  posts  that  are  driven  into  the  ground,  so  that 
the  entire  fence  can  be  taken  up  and  moved  at  will.  To 
avoid  danger  from  cats  or  hawks,  wire  netting  may  be  stretched 
over  the  top  of  the  enclosure.  The  hover  room  a  should  be 
opened  during  the  day;  the  top  b  is  elevated  to  admit  sunshine 
and  air;  the  top  of  the  nursery  c  can  be  elevated  for  the  same 
purpose.  Both  hover  and  nursery  must  be  kept  closed  when 
the  weather  is  wet  or  cold,  and  the  chicks  should  be  kept 


inside  the  brooder  during  bad  weather.  At  first,  a  board 
should  be  placed  across  the  enclosure  1  foot  away  from  the 
outlet  of  the  brooder.  This  board  can  be  moved  farther 
away  as  the  chicks  learn  the  way  from  the  yard  to  the  brooder. 
When  space  is  limited,  or  if  for  other  reasons  it  is  desirable 
to  keep  the  chicks  more  closely  confined,  a  colony  brooder 
that  has  an  outside  run  like  that  shown  in  Fig.  6  is  best. 
This  run  gives  safe  protection  to  the  chicks  and  will  shelter 
them  from  the  sun  and  rain.  This  kind  of  brooder  should 
have  flat  runners  under  it,  so  that  it  can  be  moved  about 
easily.  The  glass  door  a  can  be  opened  to  admit  air  and  sun- 
shine into  the  hover;  the  door  b  opens  into  the  nursery: 
the  top  c  of  the  cutside  run  can  be  raised  or  lowered  in 
feeding  the  chicks  or  in  caring  for  them. 
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Enclosed  runs  are  also  needed  for  the  chicks  that  are  grown 
in  houses.     These  runs  should  slope  gently  toward  the  south 


and  away  from  the  hou^e.  Runs  that  are  suited  to  a  small 
brooder  house  are  shown  in  Fig.  7.  These  runs  should  be 
enclosed  and  separated  from  one  another  with  J-inch  mesh 
poultry  netting.  The  wire  confines  each  lot  of  chicks  to 
one  enclosure  and  prevents  them  from  mixing  together  or 
from  going  outside  of  the  enclosure.  An  enclosure  of  this 
kind  will  answer  for  a  house  like  the  one  shown  in  Fig.  10. 
The  soil  inside  of  these  runs  must  be  frequently  freshened 
by  digging,  turning,  and  raking,  or  otherwise  it  will  become 
tainted..  By  doing  this  the  top  soil  is  turned  under  and  the 
fresh  soil  is  brought  to  the  surface.  There  is  less  danger  of 
sandy  soil  becoming  tainted  than  soil  in  which  clay  abounds. 


9.     Colony    Brooders.^The    type   of   brooder   shown   in 
Fig.  8  serves  early  in  the  season  as  a  two-apartment  brooder 


^d  by  Google 


(  10  ARTIFICIAL  BROODING  9 

and  an  outdoor  brooder,  and  later  in  the  season  as  a  colony 
coop  for  the  growing  chicks.  When  the  brooder  is  used  as 
a  colony  coop,  all  of  the  interior  partitions  should  be  taken 
out  and  a  roost  pole  put  inside  of  the  coop,  as  shown  in 
Fig.  9.  The  roost  pole  should  be  at  least  3  inches  wide  on 
top,  and  shoidd  be  placed  about  1  foot  from  the  back  of  the 
house  and  8  inches  above  the  floor. 

Since  colony-house  brooders  and  open  hovers  have  come 
into  more  general  favor,  the  use  of  sectional  brooders,  or 
two  or  more  joined  together,  has  been  largely  discontinued. 

10.  Indoor  Brooding. — Successful  brooding  can  be  done 
indoors,  provided  the  room  where  the  brooders  are  placed 


is  warmed  with  a  stove  or  by  other  means.  A  large  number 
of  brooders  can  be  placed  inside  of  a  room  that  has  been 
specially  equipped  for  them,  as  shown  in  Fig.  10.  From 
this  method  of  brooding,  successful  results  can  be  obtained, 
and  a  large  number  of  chicks  can  be  grown  during  the  coldest 
weather  if  the  room  is  kept  comfortably  warm.  While  a 
stove  may  be  used  to  warm  the  room.-  hot  water  in  pipes  is 
a  much  better  source  of  heat.  The  pipes  for  the  water  can 
be  ranged  against  the  wall  in  the  hall  as  shown  at  a.  The 
stove  b  for  heating  the  water  must  be  in  the  basement,  thus 
assuring  a  return  flow  for  the  water.  The  brooder  lamps 
are  cared  for  in  the  hall  without  making  it  necessary  for 
the   attendant   to   go  into   the  runs  with  the  chicks.     The 
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retaining  boards  c  will  keep  the  untaught  chicks  close  to  the 
brooder. 

11.  When  open  hovers  are  used  instead  of  brooders, 
they  are  placed  in  the  same  manner  as  the  brooders  shown 
in  Fig.  10.  Open-hovers  can  be  used  inside  a  colony  house 
or  in  a  building  where  they  will  be  protected  from  the  wind 
and  cold;  those  shown  in  Fig.  11  are  inside  a  colony  house. 
The  hovers  must  rest  on  boards  and  must  be  elevated  above 


the  floor  of  the  room.  When  used  inside  of  colony  houses  or 
in  other  buildings,  the  pipes  b  for  heating  should  come  from 
the  lamps  in  the  boxes  d  through  the  wall  c ;  fumes  and  heated 
air  will  then  pass  out  through  the  outlet  pipe  a.  Boards  e 
that  are  a  foot  wide  will  separate  the  broods  until  the  chicks 
are  able  to  flyover  the  boards;  when  they  are  able  to  do  this 
each  brood  will  know  its  own  hover  and  the  boards  can  be 
removed.  This  system  of  brooding  young  chicks  is  more  gen- 
erally used  than  is  the  water-pipe  system  for  brooder  houses. 
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When  used  in  heated  houses,  only  the  hovers  that  are  actually 
in  use  need  be  heated.  When  a  hatch  occurs,  the  needed 
hovers  can  be  heated,  and  no  more  need  be  heated  than  the 


hatch  demands.  A  brooder  house  that  is  equipped  with  hot- 
water  pipes  must  be  heated  throughout  whether  it  contains 
one  brood  or  several. 


12.     Brooders  that  are  built  in  tiers  like  shelves  and  those 

that   have   windows    to   all    apartments    are   called   visible 
brooders.     The   advantage  of  this   arrangement   is  that  of 
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having  the   chicks  continually   in   sight  without   its   being 

necessary  to  open  doors  to  see  them. 

13.     Brooding  boxes  of  the  type  shown  in  Fig.   12  and 
that  can  be  used  without  artificial  heat  are  called  finless 


brooders.  Chicks  in  brooders  of  this  kind  are  warmed  by 
the  heat  from  their  own  bodies;  the  Unings  of  the  box  hold 
the  heat  about  the  chicks,  thereby  preventing  them  from 
suffering  from  the  cold  unless  the  temperature  is  extremely 
low.  During  cold  or  stormy  weather,  the  box  must  be  kept 
indoors.  A  box  that  is  24  inches  square  and  12  inches  high 
can  be  made  as  shown  in  Fig.  13.  The  inside  of  the  box 
must  be  lined  with  woolen  cloth  and  woolen  cloth  must  bang  ' 
from  the  lids,  as  shown  in  Fig.   12.     There  must  be  small 


round  holes  a  through  both  sides  of  the  box  for  ventilation. 
The  floor  of  the  box  must  be  covered  2  or  3  inches  deep  with 
fine-cut  clover  hay  or  chaff.  It  is  quite  difficult  to  have 
both  heat  and  ventilation  if  25  or  30  chicks  are  shut  up  in 
a  box  of  this  kind.     They  will  keep  warm  enough  to  live, 
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but  without  ventilation  they  will  die.  As  has  been  said, 
young  chicks  will  not  grow  without  warmth  and  fresh  air, 
and  no  brooder  is  safe  for  them  that  does  not  furnish  these 
requirements. 

14.  Another  type  of  fireless  brooder  can  be  made  from 
a  box  24  inches  wide,  36  inches  long,  and  12  or  more  inches 
deep.  The  box  should  be  divided  into  two  parts,  as  shown 
in  Fig.  14.  The  rear  part  a,  which  should  be  12  inches  wide, 
is  the  nursery  for  the  chicks,  while  the  front  part  is  the  hover. 
The  circular  partitions  in  the  hover  are  made  of  galvanized  wire 
cloth;  the  outer  partition  prevents  the  chicks  from  crowding 
into  the  corners;  the  space  b  between  the  partitions  may  be 
used  as  a  hover  by  the  chicks.  A  stone  jug  filled  with  hot 
water  must  be  placed  in  the  center  so  that  it  will  heat 
the  brooder.  The  jug  should  be  emptied  and  refilled  every 
12  hours.  A  brooder  like  this  should  be  kept  indoors  and 
a  muslin  cloth  should  be  fastened  over  the  top  during  the 
day,  thus  admitting  light  and  fresh  air.  When  the  nights 
are  cold,  the  top  of  the  box  must  be  covered  with  a  board, 
leaving  space  for  ventilation.  A  brooder  of  this  kind  can 
be  used  for  about  twenty-five  chicks  until  they  are  2  weeks 
old,  when  they  should  be  removed  to  another  home. 


MANAGEMENT  OF  BROODERS 


LOCATION.  AND  OPERATION 

IS.  Location. — In  order  to  have  uniform  heat  at  all 
times,  the  brooder  floor  should  be  level,  therefore  the  brooder 
should  rest  on  a  surface  that  is  as  nearly  level  as  it  is  possible 
to  have  it;  if  the  brooder  cannot  be  placed  on  a  spot  that  is 
level,  it  should  be  placed  so  as  to  have  the  front  side  the 
lowest.  When  the  brooder  is  placed  on  ground  that  is  so 
uneven  as  to  tilt  the  brooder,  the  chimney  of  the  lamp  will 
slant  and  the  lamp  will  smoke.  Outdoor  brooders  should  be 
placed  on  fresh  soil  and   as  far  from  the  range  of  old  or 
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growing  fowls  as  is  possible.     Ground  under  cultivation   is 
preferable  to  a  grassy  spot. 

During  the  late  spring  and  the  summer,  when  the  ground 
is  dry  and  the  weather  warm,  the  outdoor  brooders  should 
be  placed  in  the  open.  By  so  doing,  the  chicks  are  given 
conditions  as  nearly  like  those  of  natural  brooding  as  is 


16.  Proper  Temperature. — Proper  warmth  is  of  prime 
importance  in  artificial  brooding;  if  the  chicks  are  chilled, 
they  are  of  little  value  thereafter.  If  overheated,  they  lose 
vitality.  The  frequent  occurrence  of  either  chilling  or  over- 
heating or  both  will  destroy  an  entire  lot  of  chicks.  A 
temperature  of  about  105  degrees  does  not  injure  the  young 
chicks  half  so  much  as  does  a  temperature  of  60  degrees. 
A  chill  causes  indigestion,  loss  of  appetite,  and  bowel  trouble, 
from  which  the  chick  seldom  or  never  recovers.  The  proper 
degree  of  heat  should  be  maintained  with  absolute  regularity, 
and  there  should  be  none  but  the  slightest  change  of  tem- 
perature inside  the  brooder.  The  chick  needs  air.  sunshine, 
shade,  and  warmth.  Overheating  from  the  sun  is  just  as 
dangerous  as  is  the  overheating  from  the  lamp.  Ventilation 
that  chills  the  chick  should  be  avoided;  but  there  must  be 
a  free  circulation  of  air  inside  the  brooder  when  the  sun  shines 
on  it,  and  the  brooder  must  be  kept  closed  when  the  weather 
is  cold. 

The  temperature  inside  the  brooder  beneath  the  hover 
where  the  chicks  go  to  keep  warm  should  be  95°  F.,  during 
the  first  7  days.  This  temperature  should  be  reduced  a 
little  each  day  thereafter  until  the  temperature  is  80  degrees 
beneath  the  hover.  This  is  the  correct  temperature  for  the 
young  chicks;  if  the  chicks  are  warmer  than  this  they  suffer 
from  the  heat;  if  the  temperature  is  less,  the  chicks  are 
chilled  and  ailments  result  therefrom.  With  this  temperature 
beneath  the  hover,  the  nursery  should  be  about  70  degrees. 
The  chicks  come  from  the  nursery  of  the  incubator  where 
the  heat  is  about  95  degrees  and  at  first  they  should  have 
the  same  degree  of  heat  in  the  hover. 
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17.    Securing  of  Proper  Temperature. — The  lamp 

brooder  should  be  large  enough  to  hold  sufficient 
1  day's  burning.  It  must  be  strongly  made  of  heav; 
so  that  it  will  stand  rough  usage.  The  wick  in  tl 
must  be  long  and  both  the  wick  and  the  lamp  must 
perfectly  clean.  The  charred  or  burnt  portion  sh 
daily  removed  from  the  wick.  In  order  to  regulate  1 
and  thoroughly  to  dry  out  the  inside  of  the  brooder,  t 
must  be  lighted  a  day  in  advance  of  the  coming  of  thf 

The  directions  for  operating 
brooders  recommend  temperatures 
that  range  from  85  degrees  to  110 
degrees  during  the  first  2  weeks. 
Although  these  records  differ  25 
degrees,  the  temperature  beneath  the 
hover  should  be  alike  in  all. 
Brooders  of  different  construction 
show  different  readings  of  tempera- 
ture, because  the  thermometer  used 
was  placed  near  the  heat  supply  or 
far  from  it,  in  accordance  with  the 
different  methods  of  heating.  From 
this  it  will  be  understood  that  each 
brooder  must  have  a  thermometer 
suited  to  its  heating  e<iuipment  and 
that  no  other  kind  will  accurately 
register  the  degree  of  heat  that  is 
required  for  the  brooder  in  use. 

Not  all  brooder  thermometers  are  alike  nor  are  the; 
in  the  same  positions  in  the  brooder.  If  a  short  then 
were  put  in  place  of  the  one  shown  in  Fig.  1 ,  the  tern 
would  be  taken  above  the  proper  line.  Because  of 
an  incorrect  idea  would  be  obtained  of  the  heat  co 
within  the  brooder,  which  would  probably  be  kept  1 
thus  causing  the  chicks  to  crowd  together  to  kee] 
Long  thermometers  as  shown  in  Fig.  15  (a),  are  s 
some  brooders,  and  short  thermometers  as  shown  ir 
suited  to  others.     If  one  thermometer  is  used  where  t 
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should  be  used,  the  temperature  inside  of  the  hover  will  not 
be  correctly  taken.  Each  kind  of  a  brooder  must  have  a 
thermometer  that  takes  the  temperature  from  a  given  line 
beneath  the  hover;  the  position  of  this  line  is  given  in  the 
manufacturer's  directions  for  operating  the  brooder.  No 
rule  other  than  the  one  given  in  those  directions  is  safe  to 
follow,  and  the  thermometer  to  be  used  must  be  adapted  to 
the  brooder  in  which  it  is  placed. 

The  temperature  within  the  hover  is  regulated  by  the  size 
of  the  flame  of  the  lamp.  The  flame  should  be  shaped  like 
that  of  the  most  perfectly  trimmed  house  lamp;  that  is,  it 
should  conform  to  the  shape  of  the  burner  top — slightly  higher 
at  the  center  and  of  crescent  shape.  A  pointed  or  irregular 
flame  is  liable  to  cause  trouble.  The  flame  of  the  lamp 
should  be  increased  if  more  heat  is  needed  and  should  be 
lowered  to  lessen  the  heat.  In  some  brooders,  automatic 
regulators  assist  in  keeping  an  even  temperature  beneath 
the  hover,  but  they  are  not  absolutely  to  be  relied  on.  The 
heat  in  the  brooder  should  be  regulated  to  conform  to  weather 
conditions.  When  it  is  cold  or  damp  outside,  more  heat  is 
needed  under  the  hover  and  in  the  nursery  than  is  needed 
when  a  higher  temperature  is  at  hand. 

18.  Preparing  the  Brooder  for  the  Chicks. — Brooders  that 
have  been  used  for  chicks  must  be  thoroughly  cleaned, 
inside  and  out,  and  disinfected  with  carbolic  acid  or  by 
burning  sulphur  inside  the  nursery,  A  stiff  brush  may  be 
used  for  cleaning  the  brooder;  for  disinfecting  it  a  sulphur 
candle  may  be  burned  or  a  handful  of  sulphur  may  be  thrown 
into  a  pan  of  live  coals  within  the  brooder.  Another  method 
of  disinfection  is  to  pour  a  teaspoonful  of  pure  carbolic  acid 
on  a  heated  brick;  fumes  will  rise  therefrom  and  disinfect  the 
brooder.  No  matter  which  method  is  practiced,  the  brooder 
should  be  kept  shut  for  about  1  hour  in  order  to  allow  the 
fumes  to  go  into  every  comer  and  crevice.  After  fumigation 
or  disinfection  the  brooder  must  be  opened  and  aired.  When 
aired,  the  floor  inside  should  be  covered  with  litter  and  the 
lamp  lighted.     Short-cut  clover  or  alfalfa  hay  is  the  best 
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litter;  chaff  from  the  bam  or  short-cut  straw  rank  in  the  order 
named.  The  litter  must  be  dry  and  free  from  mold  or  decay. 
Sand,  earth,  bran,  sawdust,  or  shavings  are  not  fit  Utter  for 
the  first  week,  as  the  chicks  are- liable  to  eat  too  much  of 
these  materials.  After  the  first  week,  the  floor  of  the  brooder 
may  be  covered  with  1  inch  of  dry  earth  or  sand,  and  over 
this  layer  an  equal  depth  of  litter. 

19.  Placing  of  Chicks  in  the  Brooder. — The  chicks  should 
be  moved  from  the  incubator  into  the  brooder  in  the  manner 
described  in  Artificial  Incubation.  About  fifty  of  them  should 
be  placed  under  each  hover.  If  necessary  to  do  so,  more  than 
this  number  may  be  put  into  each  brooder,  but  this  is  not 
best.  If  the  chicks  settle  down  close  to  the  floor  without 
crowding,  it  is  evidence  of  contentment  and  an  assurance 
that  the  temperature  is  correct.  If  their  heads  peep  from 
under  the  edge  of  the  curtain  about  the  hover,  the  heat  is 
comfortable  for  them.  If  the  chicks  stand  up  and  open 
their  mouths  for  air,  the  heat  is  too  intense;  if  they  crowd 
together  under  the  hover,  they  are  too  cold  and  need  more 
heat.  Too  much  heat  is  better  than  cold  because  the  chick 
will  work  away  from  the  heat;  when  there  is  not  sufficient 
heat  beneath  the  hover,  the  chicks  will  crowd  to  the  center 
and  the  weaker  ones  are  smothered  or  forced  out  into  the 
cold  or  are  trampled  to  death  by  the  stronger  chicks.  If 
the  nursery  is  cold,  the  chicks  gather  in  the  comers  so  that 
they  may  keep  warm. 

20.  Training  of  Brooder  Chicks. — Young  chicks  must  be 
taught  to  come  from  the  hover  for  food  and  exercise  and 
to  go  back  for  warmth.  This  is  accomplished  by  removing 
them  from  the  hover  with  the  hands  and  by  helping  them 
back  when  they  have  finished  feeding.  This  training  must 
be  continued  imtil  the  chicks  will  come  in  response  to  a  call 
and  return  to  the  hover  unaided.  Incubator  chicks  lack 
the  natural  traits  possessed  by  hen-hatched  chicks.  They 
must  be  taught  to  eat  and  to  protect  themselves  from  harm, 
because  the  instincts  for  selecting  their  food  and  for  protect- 
ing themselves  from  harm  are  lacking.     They  are  liable  to 
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overeat,  and  care  must  be  taken  to  prevent  them  from  doing 
so.  The  missing  instincts  are  usually  developed  within  a 
week.  After  their  development  is  complete,  the  chicks  gain 
self-reliance  and,  like  hen-hatched  chicks,  are  able  to  care  for 
themselves. 

During  the  first  4  days  the  chicks  do  best  when  they  are 
confined  within  a  limited  space.  A  narrow  board  set  across 
the  nursery  will  hold  them  close  to  the  hover  and  they  should 
be  confined  in  the  nursery  for  the  first  7  days.  After  the  first 
week's  growth,  their  strength  should  permit  of  active  exercise 
in  the  scratch  room  next  to-the  nursery.  During  cold  weather, 
the  chicks  should  be  confined  to  the  brooder  for  a  month  at 
least,  before  they  are  allowed  to  go  out  on  the  ground.  When 
the  weather  is  warm,  the  chicks  can  go  out  as  soon  as  they 
have  been  trained  to  return  to  the  hover  for  warmth.  When 
first  they  go  out  on  the  ground  they  should  be  closely  watched, 
and  if  they  show  the  slightest  indication  of  becoming  chilled 
they  must  be  returned  to  the  brooder.  Training  of  this 
kind  will  teach  the  chicks  to  seek  the  shelter  of  the  hover 
before  they  are  chilled. 

Brooder  chicks  are  called  in  many  ways.  The  striking  of 
an  iron  spoon  on  a  tin  pan  is  the  usual  call  at  feeding  time. 
The  rattling  of  small  stones  against  the  side  of  a  tin  cup, 
or  the  sound  made  by  striking  a  board  with  a  stick  or  spoon 
may  also  be  made  a  signal  for  feeding.  The  sounds  made 
by  scraping  a  thin  piece  of  wood  against  wire  netting  or  the 
shaking  of  grain  inside  of  a  tin  bucket  bring  ready  response, 
provided  these  sounds  are  made  only  as  a  signal  at  feeding 
time  and  for  no  other  purpose.  When  the  chicks  are  taught 
that  in  answer  to  a  certain  sound  they  will  be  fed,  either 
inside  the  brooder  or  close  to  it.  they  will  come  quickly  in 
answer  to  the  call.  If  the  call  is  made  and  no  feed  is  given 
to  them  when  they  come  to  the  brooder,  they  will  become 
careless  of  the  call  or  indifferent  to  it,  and  will  fail  to  come 
in  answer. 

The  power  of  resistance  and  the  instinct  to  run  from 
danger  come  to  the  brooder  chicks  as  the  result  of  care  and 
training,  and  they  are  hardened  by  the  gradual  reduction  of 


^d  by  Google 


£  10  ARTIFICIAL  BROODING  19 

temperature  inside  the  brooder.  The  advantage  of  the 
hardening  is  seen  when  the  time  arrives  for  them  to  go  out- 
doors, for  hardened  chicks  are  able  to  withstand  the  outside 
temperature  and  weather  changes.  This  gradual  hardening 
is  beneficial  to  the  general  health  of  the  chicks,  as  it  strength- 
ens their  muscles  and  excites  the  activity  of  the  digestive 
organs.  When  the  chicks  learn  to  scratch  for  food,  the 
exercise  obtained  therefrom  invigorates  them  and  thus  enables 
them  to  care  for  themselves. 

21.  Care  of  Brooder. — Fresh  air  and  sunshine  are  absolute 
necessities  for  the  welfare  of  the  chicks.  Weather  permitting, 
the  brooder  should  be  opened  and  aired  each  day,  and  sun- 
shine should  be  admitted  frequently.  The  top,  doors,  and 
windows  of  the  brooder  may  be  opened  and  closed  to  regulate 
ventilation.  If  the  sun  shines  directly  on  the  brooder  for 
any  length  of  time,  it  must  be  protected  by  shade  to  avoid 
overheating  inside.  During  warm  weather  outdoor  brooders 
should  be  placed  beneath  trees  for  shade.  The  brooders 
must  not  be  too  tightly  closed  at  night  or  at  any  other  time; 
a  reasonable  amount  of  air  must  be  admitted  to  the  chicks 
at  all  times.  Less  air  is  needed  during  cold  weather  than 
when  the  weather  is  warm.  The  needs  of  the  chicks  should 
be  studied,  as  should  also  the  regulation  of  the  brooder,  in 
order  that  chicks  may  have  the  right  heat,  light,  and  air. 

22.  CleBnliness  in  the  brooder  is  of  as  much  importance 
as  the  feeding  of  brooder  chicks.  There  is  but  little  danger  of 
ailments  and  almost  full  assurance  of  success  if  the  brooders 
are  kept  in  a  sanitary  condition.  Brooder  chicks  cannot 
stand  the  bad  influence  of  unsanitary  surroundings.  Lack  of 
cleanliness,  or  the  presence  of  hens  or  sparrows  in  or  about 
the  brooder,  brings  lice  to  the  chicks.  When  lice  become 
established  in  a  brooder,  they  soon  become  a  pestilence. 
Earth  gathered  from  places  where  germs  exist  and  used  as 
litter  brings  disease.  Hen  cholera  is  sometimes  introduced 
in  this  manner.  A  system  of  sanitation  should  be  established 
and  strictly  adhered  to.  wherever  chicks  are  grown;  whether 
the  method  used  is  natural  or  artificial  makes  no  difference. 
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Success  cannot  result  from  an  attempt  to  grow  chicks  where 
dirt  or  filth  abounds. 

The  brooder  must  be  cleaned  each  week,  or  more  frequently 
if  the  litter  becomes  foul.  In  cleaning  the  floor,  the  litter 
under  the  hover  should  be  swept  into  the  nursery.  Then 
the  nursery  and  exercising  room  should  be  thoroughly  swept, 
and  when  the  floors  have  been  cleaned  they  may  be  covered 
with  fresh  litter.  Dust  may  Hy  from  any  earth  litter  that 
is  used  on  the  brooder  floor;  if  the  dust  closes  the  gauge  of 
the  lamp,  the  use  of  earth  or  sand  must  be  discontinued, 
otherwise  the  dust  may  cause  the  lamp  to  smoke  and  to 
take  fire.  All  sweepings  from  the  brooder  should  be  thrown 
where  the  old  fowls  can  work  it  over  for  the  food  it  contains. 

Brooders  of  all  kinds  are  quickly  cared  for  when  they  are 
under  shelter,  where  the  lamps  can  be  cleaned  and  refilled 
without  the  annoyance  of  inclement  weather.  When  the 
wind  is  blowing  or  rain  is  falling,  it  is  difficult  to  refill  the 
lamps  or  to  light  them  unless  they  are  protected  by  a  shelter. 
The  troubles  of  caring  for  the  brooder  and  chicks  out  in  the 
open,  when  the  weather  is  bad,  exceed  those  of  the  care  of 
hens  and  chicks  under  like  conditions.  When  the  brooders 
are  out  in  the  open,  the  lamps  may  be  taken  inside  tor  refilling. 

23.  Frequently  an  entire  brood  of  chicks  Is  destroyed  by 
dampness,  while  the  attendant  remains  in  ignorance  of  the 
cause  of  death.  As  dampness  inside  the  nursery  is  a  menace 
to  health,  water  spilled  on  the  brooder  floor  is  most  dangerous 
to  the  chicks,  provided  there  is  enough  of  it  to  keep  the  litter 
wet.  Continued  dampness  will  also  result  from  the  leaking 
of  defective  fountains. 

Water  scattered  or  tramped  into  the  litter  by  the  chicks 
makes  dampness  prevalent  throughout  the  brooder.  Litter 
that  is  damp  softens  the  droppings  that  are  mixed  with  it 
and  the  entire  mass  becomes  moldy.  In  this  condition  the 
mass  is  a  poisonous  receptacle  for  food.  Food  thrown  into 
or  near  litter  that  is  so  contaminated  is  poisoned  by  the 
mold,  and  the  chicks  that  eat  this  food  may  have  indigestion, 
bowel  trouble,  or  enteritis.     Dampness  may  also  be  caused 
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by  weather  conditions;  the  ground  under  the  brooder  may  be 
wet  or  water  may  flow  against  the  brooder  and  settle  about 
it.  Dampness  from  any  cause  may  be  destructive  to  a  brood. 
Chicks  inside  of  a  brooder  that  is  dry  and  clean  will  prosper, 
although  the  ground  outside  may  be  wet. 

24.  Effect  of  Changes  in  Food  and  Conditions. — Eitposure 
of  the  chicks  to  weather  changes  must  be  avoided  as  far  as 
possible.  If  the  weather  turns  cold,  the  heat  inside  of  the 
brooder  must  be  increased;  if  the  weather  becomes  warmer, 
less  heat  will  do.  Other  changes  are  frequently  more  injuri- 
ous than  are  weather  changes.  An  absolute  change  of  diet 
may  harm  the  chicks,  and  if  the  change  is  abrupt  it  is  certain 
to  be  harmful  to  them.  A  change  from  wet  feed  todryfeed,or 
an  excess  of  laxative  foods  following  the  eating  of  foods  that 
are  condensed  will  cause  bowel  trouble.  A  plentiful  supply 
of  greens  following  none  at  all  is  another  cause  of  indigestion 
or  bowel  trouble.  A  sudden  removal  from  the  protection  of 
a  shed  or  shelter  to  the  open  may  ■unit,  or  destroy,  the  entire 
brood;  this  effect  results  from  the  direct  rays  of  the  sun 
shining  hot  on  them.  Sudden  changes  of  all  kinds  should 
be  avoided;  they  shock  the  system  and  cause  troubles 
innumerable. 

25.  The   Brooding   of   Incubator   Chicks   by   Hens.— It 

frequently  occurs  that  hens  are  used  to  brood  incubator 
chicks,  but  to  be  successful  in  this  practice,  the  chicks  should 
be  placed  in  the  nest  under  the  hen  the  evening  before  she 
is  removed  to  the  brood  coop;  otherwise  the  chicks  will  not 
understand  the  call  of  the  hen  and  they  may  be  chilled  for 
lack  of  knowledge  of  the  place  to  go  to  for  warmth.  Incu- 
bator chicks  must  be  taught  the  ways  of  the  mother  hen  or 
they  will  not  understand  her  call  at  feeding  time,  nor  will 
they  return  to  her  after  they  have  fed.  Many  failures  result 
from  ignorance  of  the  fact  that  incubator-hatched  chicks  must 
be  taught  the  ways  of  the  mother  hen. 

26.  Comparison  of  Brooders  and  Hens  in  the  Rearing  of 
Chicks. — There  are  ailments  that  come  more  frequently  to 
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chicks  in  brooders  than  to  those  with  heos.  These  ailments 
are  occasioned  by  the  removal  of  the  chicks  from  natural 
conditions  and  the  failure  to  supply  them  with  the  best 
artificial  conditions  obtainable  inside  of  the  brooder.  Weak- 
ness of  the  legs,  contraction  of  the  muscles,  crooked  toes, 
and  vertigo  are  among  the  ailments  most  prevalent.  They 
result  from  overheating,  from  chilling,  or  from  eating 
unwholesome  food.  Slipping  on  smooth  places  may  bend 
the  legs  of  young  chicks.  Overheating  will  cause  them  to 
suffer  and  too  much  heat  under  the  floor  will  shrivel  the  flesh 
on  their  shanks  and  feet.  None  of  these  troubles  will  occur 
in  broods  that  are  raised  in  an  environment  that  is  reasonably 
good.  The  figures  given  in  Table  I  show  the  possibilities 
of  artihcial  brooding.  The  2-week  test  was  made  with 
chicks  part  of  which  had  been  hatched  by  hens  and  part  by 
incubators.  The  chicks  used  in  the  4-week  test  were  all 
incubator  chicks.  In  both  tests  12  or  15  chicks  were  brooded 
by  each  hen,  and  there  were  over  50  chicks  in  each  brooder, 
TABLE  I 


Artificigl  Brooding 

Nmlund  Brooding 

Tcit 

Broodtii 

11 

as 
13 

Dud 

Brooded 

Dead  at 
End  of 
Period 

Dead 

Two-week  test 

Four-week  test 

107 

II.8 

"5« 

103 

38 

»7 

ISO 
36.2 

These  results  were  obtained  from  tests  most  carefully 
made  and  are  favorable  to  artificial  brooding,  but  the  results 
are  not  conclusive  evidence  that  artificial-  brooding  excels 
natural  brooding  under  all  conditions.  Although  fully  as 
many  chicks  can  be  grown  to  maturity  with  artificial  brood- 
ing as  with  natural  brooding,  these  results  are  only  obtainable 
from  excellent  management.  Inexperience  or  neglect  will 
cause  failure. 
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FEEDING    CHICKS    IN    THE    1 

27.  The  methods  of  feeding  chicks  are  fuliy  explained 
in  Poultry  Feeding,  Parts  1  and  2,  yet  it  is  necessary  that  some 
special  directions  be  given  concerning  the  feeding  of  brooder 
chicks,  because  they  are  closely  confined  and  are  compelled 
to  live  by  their  own  efforts.  All  that  they  eat  must  be 
selected  for  them;  they  are  untaught  in  the  selection  of  bugs 
and  insects  for  food.  The  knowledge  of  the  chicks  is  con- 
fined to  what  the  attendant  teaches  them.  As  soon  as  they 
are  able  to  scratch,  the  securing  of  food  must  be  made  a 
means  of  exercise.  Small  particles  of  grain  must  be  thrown 
into  dry  litter,  thus  inducing  them  to  exercise  in  search  for 
food.  They  should  be  fed  frequently  in  this  way — a  little 
at  a  time  to  keep  them  busy. 

During  the  first  few  days  of  their  existence,  the  chicks 
must  be  taught  to  eat  grain  and  to  care  for  themselves 
in  a  brooder.  Their  first  food  should  be  grit  or  sand; 
this  food  should  be  scattered  among  them  and  they  must 
be  coaxed  to  pick  the  grit  and  eat  it.  There  is  no  cluck  to 
the  brooder,  and  the  senses  of  hearing  and  feeling  must  be 
quickened  into  action,  for  by  these  senses  the  chicks  are  guided. 
They  must  be  pushed  about  a  few  at  a  time  with  the  hands, 
and  in  this  same  way  they  should  be  moved  out  from  under 
the  hover  to  feed.  Then  they  should  be  coaxed  back  in  the 
same  manner  when  they  have  finished  feeding.  Within 
2  hours  they  must  come  out  again.  At  this  time  some  rolled 
oats  should  be  sprinkled  among  them  in  the  grit,  and  this 
method  of  feeding  them  should  be  practiced  at  every  meal 
during  the  first  2  days.  A  mixture  made  of  equal  amounts  of 
rolled  oats  and  bread  crumbs  should  be  fed  to  them  after  the 
second  meal  of  oats — about  a  teaspoonful  to  each  lot  of 
chicks;  as  they  eat  it  up  more  should  be  given  to  them.  After 
the  chicks  have  been  handled  and  fed  in  this  way  for  2  or  3 
days  they  will  become  accustomed  to  caring  for  themselves. 

For  the  first  week,  the  larger  portion  of  all  food  fed  to  the 
chicks  should  consist  of  crumbs  of  bread  and  fine  particles 
of  oatmeal,  wheat,  and  com,     The  smaller  the  grains,  the 
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better  they  will  be  for  the  chicks;  large  pieces  of  grain  should 
not  be  fed  to  them,  neither  should  they  have  dry  meal  or 
wet  feed.  Bread  soaked  in  miik  and  squeezed  dr>'  can  be 
fed  to  them.  Bread  crumbs  and  oatmeal  mixed  with  cooked 
potato  is  also  good  for  the  chicks.  Rice  boiled  in  milk  and 
mixed  with  bread  crumbs  and  oatmeal,  and  mixed  into  a 
crumbly  mass  is  good  food  occasionally. 

After  the  first  week,  the  chicks  must  have  meat  of  some 
kind.  Granulated  meat  or  cut  green  bone  is  especially  good 
for  them.  Meat  will  cause  indigestion  and  bowel  trouble  if 
too  much  is  given,  therefore  they  should  have  just  a  small 
amount  at  first;  than  a  little  more,  until  each  chick  has  about 
a  thimbleful  daily.  Grit,  granulated  bone,  and  charcoal 
should  always  be  kept  where  the  chicks  can  help  themselves. 
Phosphate  of  lime  is  needed  for  bone  and  feather  growing, 
and  this  they  must  gather  from  the  food  that  they  eat.  An 
ample  supply  of  phosphate  of  lime  is  most  readily  obtained 
from  grit  and  bone. 

When  the  floor  of  the  brooder  is  littered  with  short-cut 
clover  or  alfalfa  hay,  no  other  green  food  is  necessary,  but 
fresh  greens  are  always  acceptable  and  beneficial  to  the  chicks. 
Fresh  grown  grass,  green  rye,  or  any  other  growing  plant 
that  is  fit  for  the  chicks  to  eat  can  be  fed  to  them,  provided 
it  is  cut  into  very  small  bits.  Long  pieces  of  grass  will  clog 
the  crop;  chicks  are  sometimes  killed  by  grass  or  other  food 
that  clog  the  passage  from  the  crop  to  the  gizzard.  Hulls 
or  chaff  from  oats,  long  pieces  of  hay  or  straw,  chips,  and 
sawdust  also  close  this  passage  if  they  are  plentifully  eaten 
by  the  chicks.  When  the  brooder  chicks  are  7  days  or  more 
old  they  may  be  fed  as  directed  in  Poultry  Feeding,  Part  2. 

28.  Drink  for  Brooder  Chicks. — Water  should  be  placed 
close  to  the  place  at  which  the  chicks  are  fed ,  but  not  so  close 
that  the  chicks  get  into  it  when  eating.  They  should  be  per- 
mitted to  drink  at  will,  but  not  forced  to  drink,  nor  should 
they  be  compelled  to  walk  into  the  water  or  through  it  when 
eating.  Warm  milk  fresh  from  the  cow  is  most  beneficial  as  a 
drink.    Milk  should  be  given  to  the  chicks  in  a  clean  cup  or  tin. 
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An  improved  milk  cup  for  young  chicks  is  shown  in  Fig.  16. 
Such  cups  are  easy  of  access  and  they  shield  the  milk  from 
dirt.     Water  fountains  of  small  size  are  best  for  use  inside 


the  brooder.  Ice-cold  water  should  not  be  given  to  the  chicks ; 
the  chill  should  be  removed  from  the  water  before  it  is  given 
to  them 

MANAGEMENT    nURINO    WEANING    PERIOD 

29.  A  gradual  weaning  away  from  heat  is  best  for  brooder 
chicks.  This  process  should  begin  when  the  chicks  are 
4  weeks  old,  and  from  that  time  until  the  end  of  the  seventh 
week  the  temperature  should  be  lowered  a  little  each  week 
until  the  heat  under  the  hover  has  been  reduced  to  70  degrees. 
Chicks  must  be  fairly  well  feathered  before  they  can  be 
deprived  of  heat  at  night.  The  Mediterranean  breeds  are 
well  feathered  when  they  are  8  weeks  old;  the  American 
breeds  are  usually  covered  with  feathers  when  they  are  10 
weeks  old.  Asiatic  breeds  frequently  require  even  more 
time  to  feather.  Chicks  that  are  covered  with  feathers  can 
be  moved  into  colony  coops  to  roost  as  soon  as  the  night 
temperature  does  not  fall  below  60  degrees,  but  as  long  as 
the  nights  are  cooler  than  this  the  chicks  should  stay  in  the 
brooder  and  should  have  a  little  artificial  heat  to  keep  them 
warm.  This  practice  should  be  continued  until  the  chicks 
have  been  hardened  and  thus  enabled  to  withstand  night 
temperatures  without  heat. 

Chicks  are  apt  to  crowd  together  for  a  night  or  two  after 
they  are  first  deprived  of  heat.  This  crowding  may  result 
in  a  crush  that  will  kill  some  of  them,  but  it  can  be  avoided 
by  placing  roosts  for  the  chicks  inside  of  the  coops.     They 
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must  be  taught  to  go  upon  the  roosts.  This  is  accomplished 
either  by  lifting  them  upon  the  roost  or  by  having  them 
follow  older  chicks  that  know  the  way. 

30.  Size  of  Flocks. — Not  more  than  100  growing  chicks 
should  roost  together  in  one  lot;  a  smaller  number  than  this 
is  preferable.  As  far  as  it  is  possible  to  have  them  do  so, 
chicks  of  the  same  size  and  age  should  roost  together.  Chicks 
5  weeks  old  fare  badlj'  with  those  that  are  double  their  age; 
as  the  old  ones  trample  on  the  young  ones,  prevent  them  from 
eating,  and  crowd  them  during  the  night.     Moreover,  flocks 


Fio.  17 

that  are  of  uniform  age,  size,  and  color  have  an  attractiveness 
that  is  advantageous  at  selling  time.  When  uniform  in  size, 
chicks  grow  faster  than  do  the  small  ones  in  a  flock  composed 
of  large,  medium,  and  small-sized  chicks.  The  fact  that 
chicks  can  be  taught  to  eat  near  their  own  colony  house  and 
to  roost  within  it  has  made  possible  the  keeping  of  many 
colonies  in  an  open  field  without  the  use  of  fences  to  separate 
the  colonies.  Large  numbers  of  chicks  that  are  kept  together 
yet  separated  into  colonies  can  be  cared  for  more  economically 
than  fewer  chicks  kept  in  smaller  flocks.  Separating  the 
sexes  gives  the  chicks  a  better  opportunity  to  grow,  and  in 
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some  instances  this  separation  can  be  made  when  the  yoting- 
sters  are  moved  from  the  brooder  to  the  colony  house. 

51.  Sheltering  of  the  Chicks  From  the  Sua. — Young 
brooder  chicks  may  be  sheltered  from  the  sun  and  rain  by 
a  box  coop  like  that  shown  in  Fig.  17.  The  coop  can  be 
placed  in  front  of  the  brooder,  at  one  side  of  it,  or  in  its  rear; 
in  fact,  it  can  be  placed  in  any  position  that  will  allow  the 
chicks  to  pass  from  the  brooder  into  the  shelter  and  back 
again.  When  the  chicks  have  been  taught  the  way  to  the 
brooder,  the  screen  front  a  can  be  removed  so  that  the  chicks 
may  run  at  will  on  the  ground.  If  made  large  enough,  the 
brooder  can  be  used  as  a  colony  coop  for  the  chicks  after 


they  have  been  weaned  from  the  heat  of  the  himp.  When 
used  as  a  roosting  coop,  poles  must  be  placed  inside  for  the 
chicks.  Coops  like  this  can  be  made  from  store  boxes  at 
very  small  cost.  In  order  to  remove  the  danger  of  harboring 
insect  vermin,  such  coops  may  be  burned  as  stove  wood 
in  the  fall,  after  their  use  has  been  discontinued. 

A  portable  frame  shelter  like  that  shown  in  Fig.  18  is  a 
convenient  appliance.  Brooders  with  chicks  can  be  placed 
beneath  its  roof,  and  such  shelters  can  be  set  up  in  any 
locality  where  shade  is  needed  for  the  chicks.  When  the 
shelters  are  built  in  the  open,  they  must  be  fastened  into 
the  ground,  to  prevent  strong  winds  from  blowing  them  away. 
Similar  shelters  can  be  built  in  the  comers  of  close  board 
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Eencfts  and  made  to  serve  as  a  night  shelter  for  the  chicks 
during  hot  weather.  An  inexpensive  box  coop  shelter  can 
also  be  made  like  the  one  shown  in  Pig.  19.  Such  a  shelter 
serves  as  a  colony  coop,  into  which  a  brooder  can  be  placed 


during  the  early  spring;  later,  the  brooder  may  be  removed, 
and  the  coop  as  shown  will  answer  for  a  roosting  coop.  A 
coop  like  this  can  be  moved  to  any  locality  where  the  chicks 
can  range,  and  is  specially  adapted  for  use  in  orchards  or 
com  fields. 

No  other  place  for  ranging  excels  woodland  or  orchards  adja- 
cent to  an  open  field.     Protection  from  sun,  rain,  and  wind 


is  afforded  by  the  trees;  sunshine,  grass,  and  animal  food 
will  be  found  on  the  open  field.     Cockerels  and  pullets  in 

separated  flocks  will  grow  rapidly  under  the  healthful  influ- 
ences of  such  environment. 
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Colony  coops  are  located  to  advantage  when  they  are 
placed  under  the  trees  in  an  orchard.  If  the  orchard  borders 
on  an  open  field,  as  shown  in  Fig.  20.  or  on  a  field  planted 
with  com,  there  will  be  an  ideal  location  for  the  young  stock. 
When  the  field  adjoining  the  orchard  has  been  planted  with 
grain,  a  wire  fence  can  be  built  along  the  line  between  the 
orchard  and  field,  and  the  fence  will  keep  the  chicks  within 
the  orchard,  thus  preventing  them  from  scratching  up  the  seed 
or  the  young  plants.  The  fence  can  be  removed  or  an  opening 
made  through  it,  as  soon  as  the  plants  in  the  field  have  grown 
beyond  the  danger  of  being  injured  by  the  growing  chicks. 


Land  that  has  been  overgrown  with  small  timber  and  under- 
brush also  makes  an  ideal  range  for  young  fowls.  Colony 
houses  like  the  house  shown  in  Fig.  21  can  be  built  among 
the  trees.  The  house  shown  is  12  feet  wide  and  24  feet 
long.  Runners  made  of  plank  are  laid  flat  on  the  ground 
under  the  sill  and  lengthwise  of  the  house.  Board  floors 
in  this  house  will  not  be  needed,  unless  it  is  necessary  to 
protect  the  chicks  from  animals  that  burrow  to  get  into  the 
house.  The  house  should  be  kept  under  the  shade  of  the 
trees  during  the  period  of  hot  weather  and  should  be  moved 
out  into  the  clearing  during  cool  or  cold  weather. 

The  center  opening  m  in  the  front  of  the  house  should  be 
3  ft.  X6  ft.,  and  should  be  closed  with  two  frames  covered 


^d  by  Google 


30  ARTIFICIAL  BROODING  {  10 

with  muslin.  The  outside  of  all  the  windows  should  be 
covered  with  wire  cloth.  An  opening  c  for  the  fowls  to  go 
through  can  be  cut  in  the  front  of  the  house,  or  the 
entrance  door  d  can  be  left  open  during  the  day  and  be 
closed  at  night. 

32.  Feed  During  the  Weanii^;  Period. — During  the  wean- 
ing period  and  thereafter,  hoppers  may  be  extensively  used 
in  the  feeding  of  brooder  chicks.  In  their  use,  the  hoppers 
may  be  filled  with  either  whole  or  cracked  com  or  other 
grain,  and  they  should  be  fastened  to  the  inner  side  of  the 
door  of  each  colony  house  in  which  the  growing  chicks  roost. 
From  these  hoppers  the  chicks  can  help  themselves  at  night 
after  the  door  has  been  closed  to  shut  them  in,  and  in  the 
morning  before  the  door  is  opened;  also  at  will  during  the 
day.  Hoppers  filled  with  dry  mash  and  beef  scrap  can  be 
hung  against  the  wall  inside  of  the  house;  while  this  practice 
is  not  an  absolute  necessity  for  chicks  that  have  free  range, 
its  use  hastens  their  growth.  This  system  of  feeding  forces 
growth  to  a  surprising  extent.  The  value  of  this  method 
should  not  be  overlooked,  for  by  its  use  chicks  can  be  grown 
to  market  size  in  about  one-third  less  time  than  would  be 
taken  if  they  were  fed  entirely  by  hand  at  stated  intervals. 
Hoppers  may  be  used  for  holding  a  constant  supply  of  grit, 
granidated  bone,  and  charcoal.  Hopper  feeding  is  the  most 
economical  way  of  feeding,  especially  when  the  hoppers  are 
made  so  as  to  avoid  a  waste  of  their  contents,  and  when  they 
are  kept  constantly  filled.  If  the  hoppers  overflow  when  the 
chicks  pick  food  from  them,  their  use  will  be  wasteful  and 
expensive. 

Feeding  the  chicks  by  hand  cannot  be  discontinued  even 
though  the  hopper  feeding  has  been  begun.  Other  kinds  of 
grain  not  included  in  the  mixture  fed  in  the  hoppers,  must 
be  scattered  on  the  ground  for  the  chicks  to  pick  up.  By 
so  doing  the  chicks  will  be  induced  to  eat  more  frequently 
than  they  otherwise  would,  and  the  more  they  can  be  induced 
to  eat,  the  larger  and  faster  will  they  grow,  provided  the  food 
they  eat  is  of  a  kind  that  promotes  growth. 
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The  time  and  expense  involved  makes  frequent  feeding  of 
large  flocks  almost  prohibitive,  yet  in  no  other  way  can  the 
chicks  be  forced  to  grow  so  fast.  From  the  hoppers  they  will 
eat  the  com,  dry  mash,  and  meat  scrap  at  will.  If,  in  addi- 
tion to  this,  they  are  fed  wet  mash  at  noon  and  dry  grain 
in  the  morning  and  evening,  they  can  be  induced  to  eat 
more  and  grow  to  a  larger  size  in  a  much  shorter  time  than 
when  more  sparingly  fed. 

33.  Dangers  During  Weaning  Period. — Cold,  wet  nights 
frequently  follow  hot,  sultry  days.  Under  these  conditions 
the  chicks  are  warmed  almost  to  a  fever  heat  when  they  go 
to  roost,  and  immediately  after  they  may  be  chilled  by  the 
cold,  especially  if  the  wind  blows  directly  on  them  when  in 
their  heated  condition.  Such  exposure  is  liable  to  cause 
catarrhal  troubles  in  the  eyes,  nose,  and  throat.  The  plu- 
mage of  the  chicks  sometimes  becomes  water-soaked  with  rain. 
If  they  now  go  to  roost  in  overheated,  poorly  ventilated 
quarters,  not  sufficiently  large  to  furnish  a  comfortable 
roosting  place,  the  evaporation  of  the  moisture  of  their 
feathers  will  poison  the  air,  and  malaria  may  be  developed. 
Roosting  at  night  in  unventilated  houses  or  coops,  or  chan- 
ging from  a  well -ventilated  to  a  poorly  ventilated  coop,  will 
undermine  vitality.  Shocks  result  from  going  from  a  warm 
roosting  room  into  an  atmosphere  that  is  cold  and  damp, 
and  catarrhal  troubles  or  roup  may  result  therefrom.  Chicks 
contract  colds  or  roup  from  an  atmosphere  laden  with  malaria, 
and  from  crowding  into  houses  that  lack  ventilation.  Noth- 
ing is  worse  than  a  lack  of  ventilation  in  the  rapid  creation 
of  catarrhal  colds.  The  dangers  mentioned  are  the  prime 
causes  of  infectious  diseases  among  chicks. 

34.  The  scourge  of  insect  vermin  frequently  comes  with 
unrelenting  force.  The  accepted  theory  that  lice  never 
trouble  incubator  chicks  is  misleading,  for  notwithstanding 
the  fact  that  chicks  come  from  the  incubator  free  from  these 
parasites,  they  are  often  acquired  very  soon  thereafter.  It 
is  true  that  incubator  chicks  are  not  afflicted  with  lice  from 
clean   brooders,  but   lice   may   be   brought   to   the   chicks. 
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i  hens  or  sparrows  come  near;  thus  the  chicks  may 
infested  with  lice  as  soon  as  they  leave  the  brooder. 
led  assurance  coming  from  wrong  impressions  leads 
;ct,  and  the  attendant  frequently  fails  to  look  for 
ermin.  He  does  not  imagine  the  possibility  of  their 
until  the  chicks  are  so  infested  with  lice  that  their 
ion  is  almost  impossible.     The  sooner  a  lice-infested 

is  thoroughly  saturated  with  a  liquid  that  will 
the  lice,  the  quicker  will  relief  from  the  scourge  be 
he  chicks  must  then  be  removed  from  the  brooder, 
er  they  have   been   thoroughly  dusted  with  insect 

they  can  go  into  another  brooder.  The  infested 
,  not  be  fit  for  use  until  it  is  absolutely  free  from 

The  foregoing  dangers  excepted,  no  other  danger 
hat  of  ptomaine  poiBoning,  which  is  frequently  caused 
onsumption  of  putrid  meat,  decayed  food  of  any  kind, 
that  is  in  the  process  of  decay.  The  organs  of  diges- 
y  also  become  paralyzed  as  a  result  of  eating  moldy 
loldy  bread  is  equally  dangerous.  Fowls  or  chicks 
loisoned  from  eating  the  decayed  fiesh  of  dead  animals, 
of  fowls  or  chicks  that  are  left  where  they  die. 
i  or  moldy  grain  that  sprouts  in  damp  places  or  under 
Dr  coops  is  also  a  menace  to  the  health  of  chicks. 
liddlings,  or  meals  of  any  kind  are  poisonous  when 
Grain  that  has  been  scorched  or  partly  destroyed 
sometimes  contains  poisonous  material  that  will 
le  chicks  to  die.  All  ailments  that  result  from  the 
auses  can  be  prevented  by  the  careful  application 
irinciples  of  feeding,  good  ventilation,  and  cleanliness. 

Chicks  that  are  kept  in  close  quarters  or  on  a  limited 
ill  not  digest  their  food  so  readily  as  do  chicks  that 
e  freedom  of  the  fields.  Where  chicks  are  kept  in 
enclosure,  the  ground  soon  becomes  tainted.  This 
:  especially  apt  to  occur  during  the  hot  summer 
,  or  after  the  same  ground  has  been  used  for  a  con- 
e  length  of  time.    When  strict  attention  is  given  to 
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their  wants,  chicks  will  grow  fast  on  a  limited  space.  To 
secure  this  result  requires  that  all  their  food  shall  be  digesti- 
ble, and  shall  not  be  mixed  with  useless  hulls.  The  rations 
of  the  chicks  must  be  carefully  selected  from  growth-pro- 
ducing grains;  they  must  have  a  full  supply  of  meat  and 
green  food,  and  their  quarters  must  be  kept  scrupulously  clean. 
The  cost  of  growing  chicks  in  this  way  diminishes  the  profit 
obtainable  from  them  a!s  market  poultry,  yet  this  method 
will  produce  poultry  and  eggs  for  the  family  table  at  a  price 
much  less  than  that  paid  in  the  open  market  for  the  product. 

37.  Chicks  grow  slowly  in  hot  weather.  The  enervating 
effects  of  heat  and  a  constant  search  for  insects  on  the  range 
prevent  the  formation  of  much  meat  on  the  skeleton.  Shade 
must  be  provided  where  none  exists,  and  a  more  liberal 
supply  of  meat  and  green  food  must  be  fed  when  a  natural 
supply  is  lacking.  Pure,  fresh  water  must  be  supplied  in 
abundance,  and  special  attention  must  be  given  to  the 
ventilation  and  cleanliness  of  coops.  The  hot  rays  of  the 
summer  sun  will  bum  the  flesh  of  chicks  that  are  not  fully 
feathered.  This  causes  them  pain  and  retards  the  growth 
of  feathers.  Relief  from  this  can  be  had  only  on  a  run  that 
is  shaded  and  cool.  If  chicks  are  protected  and  are  fed  bone 
meal  in  their  mash,  their  feathers  will  come  more  quickly. 
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MANAGEMENT  OF  THE  BROODS  AFTER 
WEANING 


8UMHER  BROILKBS 

38.  The  same  general  system  of  feeding,  culling,  and 
sending  to  market  that  is  used  for  hen-hatched  chicks  should 
be  observed  in  handling  brooder  chicks.  There  is  no  material 
difference  between  the  two  kinds  of  chicks,  and  after  the 
chicks  have  been  removed  from  the  brooder  to  the  range, 
the  brooder  chicks  cannot  be  distinguished  from  the  hen- 
hatched  ones,  if  all  are  of  the  same  age  and  variety,  and 
are  equally  well  grown. 

39.  Chicks  that  are  intended  for  use  as  summer  broilers 
should  be  grown  during  the  summer  months  on  stubble 
fields  where  waste  grain  and  insect  life  abound;  for  under 
such  environment  they  will  thrive  and  grow  quickly  into 
sizes  best  suited  for  the  summer  broiler  trade.  When  grown 
under  such  conditions,  the  cost  will  be  lessened;  and  if  they 
are  sold  as  soon  as  they  are  full  feathered  and  weigh  2  pounds 
each,  they  can  be  disposed  of  at  a  profit.  The  secret  of 
success  in  growing  summer  broilers  by  this  method  is  to 
have  them  hatched  in  time  to  grow  large  enough  to  be  able 
to  range  freely  over  the  fields  as  soon  as  the  grain  has  been 
cut.  If  the  chicks  are  well  grown,  they  should  be  able  to 
do  this  at  4  weeks  of  age.  Broilers  that  are  grown  in  this 
way  should  be  fed  all  they  will  eat,  in  addition  to  what  they 
find  on  the  range,  and  their  roosting  places  must  shelter 
them  from  the  elements  without  depriving  them  of  a  plentiful 
supply  of  fresh  air.  The  prime  causes  of  loss  in  growing 
summer  broilers  are  neglect  in  the  housing  and  feeding  of 
them  for  speedy  growth,  and  in  not  selling  the  broilers  as 
soon  as  they  are  ready  for  market. 
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40.  Feeding  of  Summer  Broilers. — The  method  of  feeding  - 
summer  broilers  in  the  fields  differs  materially  from  that  of 
feeding  pullets  for  laying.  Summer  broilers  are  grown  for 
the  one  purpose  only,  and  they  must  be  fed  for  speedy 
growth  and  not  for  the  development  of  vigor.  Where  there 
is  a  plentiful  supply  of  insect  life  on  the  range,  the  chicks 
can  be  fed  a  wide,  or  fattening,  ration;  if  but  little  insect 
life  is  there,  a  balanced  ration  must  be  fed.  When  the  chicks 
are  10  weeks  old  they  should  average  IJ  pounds  each  and 
they  should  then  be  ready  for  fattening  for  market.  When 
they  are  fattened  properly,  an  additional  8  or  10  ounces  of 
meat  and  fat  will  be  added  to  the  bpdy  in  about  2  weeks. 
To  accomplish  this,  the  chicks  must  be  kept  inside  of  yards 
or  runways  during  the  last  feeding  stage.  During  these 
2  weeks  they  must  be  fed  heavily  with  rich  foods  that  will 
fatten  them  quickly. 

When  the  broilers  are  fattened  in  this  way,  they  should 
be  fed  once  a  day  all  the  cracked  com  and  wheat  they  will 
eat  up  clean.  -  The  rest  of  their  feed  should  be  in  the  form 
of  a  mash.  Half  of  the  mash  can  be  made  of  ground  oats 
or  barley,  one-fourth  of  com  meal,  one-eighth  of  wheat  bran, 
and  one-eighth  of  beef  scraps,  the  whole  mass  mixed  and 
moistened  with  milk.  All  the  husks  should  be  removed 
from  the  oats  and  barley  meal.  The  broilers  should  be  fed 
all  they  will  eat  of  this  mixture  three  times  a  day.  None 
of  it  should  be  left  for  them  to  nibble  at  between  meals. 
Just  as  much  as  they  will  eat  up  clean,  and  no  more,  should 
be  fed  to  them  each  time.  If  any  of  the  mash  is  left  after 
they  have  finished  eating,  it  should  be  gathered  up,  and  if 
it  is  clean  and  sweet,  it  can  be  cooked  and  mixed  with  the 
next  lot  of  mash.  Grit  and  pieces  of  broken  charcoal  should 
be  kept  where  the  chicks  can  help  themselves  at  will.  When 
a  ration  too  rich  for  the  chicks  has  been  fed  to  them,  it  is 
apt  to  throw  them  off  their  feed ;  when  this  occurs,  the  quanti- 
ties of  ground  oats  and  bran  in  the  ration  should  be  increased 
and  those  of  com  meal  and  meat  lessened.  The  broilers 
will  finish  off  more  delicate  and  tender  if  they  are  given  no 
water  during  the  last  2  weeks. 
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FEEDIKG  OF  SURPLUS  COCKERELS 

42.  When  a  number  of  half-grown  cockerels  run  together 
or  with  other  poultry,  they  are  apt  to  disturb  the  entire  flock 
and  prevent  it  from  growing  as  it  should.  When  such  is  the 
case,  the  cockerels  themselves  will  be  inferior  as  table  poultry. 
The  surplus  cockerels  should  be  shut  up  in  coops  and  should 
be  fed  for  the  production  of  palatable  table  meat.     Coops  or 


crates  like  those  shown  in  Fig.  23  may  be  used  to  hold  the 
cockerels  while  they  are  being  fed  into  prime  condition.  Such 
coops  should  be  supported  on  legs  and  should  have  slat 
bottoms.  They  should  be  placed  where  they  will  not  be  in 
the  way;  the  best  results  will  be  secured  if  they  are  placed 
in  a  basement  or  in  an  outbuilding  that  is  cool  and  that  can 
be  darkened.  Cockerels  can  be  fed  into  a  good  quality  of 
table  meat  in  2  weeks  in  this  way.-    The  fowls  inside  of  the 
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coops  will  be  quiet  while  roosting  on  the  slats,  which  also 
permit  the  droppings  to  fall  through  into  dry  earth  below. 
The  dry  earth  under  the  coops  acts  as  a  deodorizer,  and 
should  be  at  least  3  inches  deep. 

Poultry  of  all  kinds  and  ages  can  be  fattened  in  coops. 
A  more  complete  explanation  of  this  method  of  fattening 
fowls  will  be  found  in  Market  Poultry. 


IDENTinCATION  HARKS 

43.  As  has  been  stated,  permanent  advantages  follow 
the  careful  selection  of  the  most  prolific  egg-producing  hens 
to  build  up  the  flock  and  to  perpetuate  their  kind.  And 
although  all  the  pullets  of  a  hen  that  has  laid  more  eggs  in 
a  year  than  any  other  in  the  flock  may  not  be  as  prolific  as 
their  mother,  they  can  be  depended  on  to  a  greater  certainty 
to  produce  prolific  layers  than  a  family  that  comes  from  less 


productive  stock.  A  system  of  selection  by  which  the  very 
best  laying  hens  and  pullets  are  kept  to  produce  the  eggs 
for  hatching  should  be  established.  In  the  production  of 
market  poultry,  a  like  system  should  be  applied  in  the  selec- 
tion of  specimens  best  suited  for  establishing  a  line  of  breeders 
that  will  produce  the  best  quality  of  table  poultry.  In  both 
cases,  the  use  of  identification  marks  of  some  kind  is  a 
necessity. 
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44.     Rings,  or  bands,  as  shown  in  Pig.  24,  can  be  fastened 
about  the  shanks  to  mark  the  chicks  for  future  identification. 
Pieces  of  wire  can  also  be  made  to  serve  this  purpose  by 
fastening  them  about  the  shank.     Marks  of  this  kind  are, 
however,  apt  to  be  pulled  loose,  and  when  they  are  gone  the 
identity  of  the  fowl  has  gone  with  them.     Holes  cut  through 
the  web  of  the  foot  of  young  chicks  soon  after  they  are 
hatched  form  marks  of  identification  that  can  be  neither 
lost  nor  removed.     Punches  specially  made  for  the  purpose 
should  be  used  for  cutting  the  holes.     When  in  use,  the  base 
of  the  punch  should  rest  on  the  forefinger  of  the  right  hand, 
the  thumb  resting  on  the  top  of  the  plunger,   the  punch 
being  held  between  the  two,  as  shown  in  Fig.  25. 
When  the  mark  is  made,  the  foot  of  the  chick 
must  be  placed  on  the  base  of  the  punch  with 
the  web  of  the  foot  beneath  the  point  of  the 
cutter.     The  plunger  must  be  forced  down  by 
the  thumb  so  that  the  cutter  will  puncture  a 
hole  through   the   web   of 
the  foot  between  the  toes. 
Care  must  be  taken  to  re- 
move the  severed   portion 
from  the  hole  to   prevent 
its  growing  together.     The      ^^  ■        ■  u 
wound  will  heal  in  a   few      ^'T^'^I^ 
days   and    a  small   round 
hole  is  left  in  the  web. 


45.    A    system  of   toe 

inftrkingsisshowninFig.26. 

Fifteen  different  markings 

Fia.  20  can  be  made  with  a  punch  Pio.  M 

through  the  web  of  the  foot.     A  single  hole  through  the  inside 

web  of  the  right  foot  can  be  registered  as  mark  one;  a  like 

mark  in  the  left  foot  will  be  number  two.     The  combinations 

possible  are  shown  in  the  illustration.     By  the  use  of  these 

identification   marks   the   keeping   of   records   is   simplified. 

The  importance  of  the  use  of  records  is  fully  explained  in 
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Laying  Hens.  In  anticipation  of  these  records,  the  chicks 
that  are  hatched  from  the  selected  eggs  are  toe-marked  or 
otherwise  Identified  to  save  them  from  going  to  the  shambles 
as  broilers  or  as  other  kinds  of  market  poultry.  In  building 
up  a  strain  of  good  layers,  the  beginning  should  be  made  by 
marking  chicks  from  the  most  prolific  layers.  The  same 
principle  is  applied  in  the  establishment  of  a  good  strain 
of  market  poultry.  These  markings  should  be  used  on  the 
progeny  of  selected  stock  only  and  will  serve  as  a  guide 
for  the  selection  of  the  pullets  that  should  be  saved  for 
winter  layers.  Those  that  have  toe  markings  should  be  kept, 
no  matter  what  their  appearance  may  be,  for  in  this  way 
only  can  a  good  start  be  made. 


Fio.  27 

46.  Records  can  be  kept  quite  as  readily  with  chicks 
artificially  hatched  as  with  hen-hatched  chicks.  The  par- 
titioned egg  tray  shown  in  Fig.  27  can  be  used  for  holding 
the  eggs  from  selected  hens.  The  .eggs  must  be  marked 
with  numbers  before  they  are  placed  in  the  incubator  for 
hatching.  On  the  eighteenth  day  of  incubation,  the  num- 
bered eggs  must  be  transferred  from  the  regular  egg  tray 
into  the  special  tray.  When  hatched  in  this  tray,  the  chicks 
cannot  get  out  of  it.  After  they  have  been  marked,  the  chicks 
may  be  placed  in  a  brooder  with  other  chicks  with  no  danger 
of  their  identity  becoming  lost.  Separated  trays  can  be  used  in 
any  incubator.  Partitions  can  be  made  of  tin  or  wood,  and 
they  can  be  placed  in  the  egg  trays  to  separate  the  eggs  as 
well  as  the  chicks  when  they  are  hatched.     When  they  are 
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used,  the  unmarked  chicks  must  not  be  allowed 
into  the  nursery;  if  this  is  permitted,  their  identit; 
lost.  Divided  egg  trays  and  nurseries  to  match  can 
to  fit  all  kinds  of  incubators.  When  they  are  used,  t 
from  the  selected  eggs  will  fall  into  that  part  of  th( 
that  has  been  prepared  for  them.  To  keep  a  corre 
of  chicks  hatched  by  hens,  each  hen  should  have  e 
only  one  hen  given  her  for  hatching. 
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INTRODUCTION 


CLASSIFICATION 

1.  Hens  and  Pullets. — Aithough  it  is  not  unusual  for 
young  hens  to  be  called  pullets  until  the  close  of  their  first 
laying  year,  which  ends  as  molt  begins,  strictly  speaking  the 
term  pullet  should  be  applied  to  female  fowls  that  are  not  more 
than  12  months  old.  In  the  same  way  the  expression  yearling 
hen  should  be  used  only  in  speaking  of  hens  that  are  more 
than  1  year  old  and  less  than  2.  After  the  hens  are  more 
than  2  years  old,  and  frequently  as  soon  as  their  second  molt 
has  passed,  they  are  known  as  old  bens. 

Early  hatched  pullets,  provided  they  are  grown  rapidly, 
lay  a  greater  number  of  eggs  during  their  first  egg-laying 
period  than  in  any  other.  Although  late  hatched  pullets 
frequently  lay  more  eggs  between  the  first  and  second  molts 
than  they  do  prior  to  the  first  molt,  it  is  generally  true  that 
poorly  grown  pullets  or  pullets  that  from  any  cause  have 
failed  to  lay  as  well  as  they  should  during  the  first  winter, 
seldom  if  ever  lay  well  at  any  time,  except  during  the  spring 
and  early  summer,  and  then  only  when  conditions  are  favor- 
able. On  the  other  hand,  those  that  are  prolific  egg  pro- 
ducers during  their  first  egg-laying  period,  continue  to  lay 
well  throughout  their  second  year,  provided  that  they  have 
molted  properly  and  come  from  vigorous  stock.  Hens  that 
fail  to  lay  well  during  the  second  year  are  not  profitable 
unless  they  have  valuable  qualities  other  than  those  of  egg 
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laying.  It  should  always  be  remembered  that  hens  and 
pullets  that  are  bred  lor  egg  lasting  produce  more  eggs  than 

mongrel  jowls. 

2.  Mongrel  Fowls. — The  barn-yard,  or  bam-door,  fowls  of 

our  fathers  are  more  accurately  described  by  the  term  mongrel, 
which  means  of  mixed  breed  or  origin,  and  even  today  most 
of  the  farm  poultry  flocks  in  the  United  States  are  composed 
of  mongrels.  These  flocks  in  many  cases  are  kept  at  a  loss, 
the  loss  being  due  to  no  other  cause  than  the  poor  egg-laying 
ability  of  the  mongrel.  These  unprofitable  farm  fiocks  are 
too  often  the  result  of  selecting  the  best  individuals  for  the 
market  or  for  table  use  and  of  using  the  less  desirable  members 
to  replenish  the  flock.  Mongrel  fowls  for  market  poultry  are 
also  much  inferior  to  the  pure  bred  ones,  because  individuals 
of  the  latter  class  are  larger  and  plumper  than  the  mongrels. 
Again,  the  mongrel  lays  few  eggs,  and  these  few  are  laid  at 
the  time  of  year  in  which  eggs  are  cheapest.  In  many  cases 
the  keeping  of  mongrel  flocks  has  created  throughout  large 
areas  a  prejudice  against  all  kinds  of  poultry.  Mongrel  flocks 
of  hens  may  well  be  likened  to  neglected  orchards  of  wild, 
or  natural,  fruit;  neither  such  flocks  nor  such  orchards  have 
a  place  on  the  land  of  the  progressive  farmer. 

3.  Breed. — By  a  breed  is  meant  a  certain  kind  or  group 
of  individuals  that  have  in  a  marked  degree  the  power  of 
transmitting  to  their  offspring  characteristics  that  have  been 
artificially  developed.  Each  breed  should  have  well-defined 
characteristics.  Breeds  of  poultry  should  be  distinguished 
from  one  another  by  differences  in  body  shape,  including 
differences  in  comb  and  other  head  appendages.  Body  forma- 
tion, or  type,  should  be  so  distinct  in  each  breed  as  to  separate 
it  from  other  breeds  without  regard  to  plumage  color.  Plu- 
mage color  is  one  of  the  distinguishing  features  by  which 
each  breed  is  separated  or  divided  into  varieties.  For  example, 
the  Plymouth  Rock  is  a  breed  of  poultry,  and  the  offspring  of 
pure-bred  Plymouth  Rocks  should  have  all  the  character- 
istics of  the  breed.     This  breed  is  made  up  of  several  varieties, 


^dbyGoOglc 


S  11  LAYING  HENS  3 

each  being  distinguished  by  its  plumage  color;  barred  Plym- 
outh Rocks  and  white  Plymouth  Rocks  are  two  distinct 
varieties  of  this  breed. 

There  is,  of  course,  more  difference  between  two  breeds 
than  between  two  varieties  of  the  same  breed,  although  to  a 
novice  this  fact  may  not  always  be  apparent,  because  the 
item  of  color  upon  which  the  amateur  is  likely  to  base  his 
classification  is  frequently  of  small  importance  in  distinguish- 
ing one  breed  from  another.  To  the  tyro  in  the  poultry 
business,  white  Plymouth  Rocks  and  white  Wyandottes 
appear  nearly  identical.  There  are,  however,  many  differ- 
ences between  the  body  types  of  the  two  breeds.  The 
matter  of  selecting  a  breed  is  one  of  importance.  A  breed 
that  lacks  the  desirable  quality  of  prolific  egg  production  or 
that  fails  as  market  poultry  should  not  be  selected  for  the 
farm  or  for  use  in  crossing  with  mongrels  with  the  expecta- 
tion of  increasing  their  value.  Even  in  the  best  breeds,  not 
all  individuals  produce  profit,  and  in  spite  of  careful  selection 
some  drones  are  likely  to  be  present  in  every  flock, 

4.  Separate  varieties  of  each  breed  should  possess  all  the 
characteristics  of  the  breed;  the  varieties  often  differ  from 
each  other  mainly  in  the  degree  to  which  the  characteristics 
are  developed.  The  varieties  of  a  breed  should  not  be  mixed 
with  one  another.  Where  all  the  fowls  are  kept  in  a  single 
flock,  as  is  the  custom  on  the  farm,  only  one  variety  should 
be  kept,  and  the  purity  of  this  variety  must  be  constantly 
guarded.  Nothing  but  disappointment  can  possibly  follow 
the  promiscuous  intermingling  of  different  breeds  or  varieties, 
and  more  money  is  returned  where  a  single  variety  is  kept 
than  where  several  varieties  are  used.  This  larger  profit  is 
due  to  the  fact  that  eggs  uniform  in  shape,  size,  and  color  will 
sell  at  higher  prices  than  those  that  vary  in  these  character- 
istics. As  the  eggs  of  different  breeds  differ  from  one  another, 
it  is  obvious  that  imiformity  in  eggs  can  be  obtained  only  by 
keeping  one  variety  of  hens.  Not  only  are  the  eggs  of  a 
variety  uniform,  but  the  fowls  themselves  produce  a  uniform 
grade  of  market  poultry.     Millions  of  dollars  could  be  added 
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to  the  value  of  the  world's  poultry  products  if  but  OBe  variety 
of  hens  were  kept  in  each  flock. 

5.    UiJdng  of  Breeds. — In  some  cases  it  is  possible  to  obtain 
from  a  cross  of  two  breeds,  pullets  that  produce  a  prolific 

yield  of  eggs.  The  progeny  of  these  pullets,  however,  gener- 
ally fail  as  egg  producers.  Because  of  this  fact,  no  lasting 
improvement  is  made  by  the  crossing  of  two  breeds,  and  in 
a  comparatively  short  time  a  mongrel  lot  of  birds  are  produced. 
Nevertheless,  many  of  the  existing  breeds  are  the  result  of 
crosses ;  but,  as  the  formation  of  a  new  breed  is  a  long  and 
difficult  process,  such  work  should  be  left  to  the  scientific 
breeder  of  long  training  and  experience. 


IMPROVEMENT  OF  MONGREIj  FLOCKS 

6.  No  matter  how  much  or  how  little  poultry  is  kept, 
constant  effort  to  improve  the  flock  should  be  made.  If  the 
egg  yield  is  good,  eifort  to  better  it  should  be  put  forth ;  and 
if  good  market  birds  are  being  grown,  attempts  to  improve 
their  quality  should  constantly  be  made.  Mongrel  flocks  may 
be  greatly  improved  and,  in  time,  made  practically  pure  by 
the  judicious  use  of  a  few  well-bred  males.  To  improve  the 
mongrels,  one  vigorous  male  of  the  kind  desired  is  used  for 
each  twenty  hens  of  the  flock.  The  offspring  of  the  first  year 
will,  of  course,  be  half  breeds,  and  if  they  are  mated  with 
pure-bred  fowls  of  the  same  variety  the  following  year,  the 
progeny  will  be  three-quarter  breeds.  If  this  process  is 
carried  on  for  5  or  more  years,  a  practically  pure  strain  of 
the  desired  breed  will  be  produced,  provided,  of  course,  that 
all  the  old  hens  and  cockerels  are  disposed  of  each  year  and 
the  pullets  only  are  kept.  In  building  up  a  mongrel  flock  in 
this  way,  care  should  be  taken  to  use  only  pure-bred,  vigorous 
males  of  the  variety  that  possesses  the  desired  qualities. 
After  the  third  cross,  some  of  the  very  best  yearling  hens  may 
be  kept  over  with  the  best  pullets  for  the  following  year,  but 
under  no  circumstances  should  cockerels  bred  from  these 
birds  be  used  for  mating  purposes. 
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CHARACTERISTICS  OF  GOOD  LATEBfi 

7.  Laying  Gondition. — Hens  are  in  the  best  condition  for 
laying  when  they  are  well  grown,  completely  feathered,  in 
full  health  and  vigor,  and  supplied  with  a  little  surplus  fat. 
The  .importance  of  this  fat  is  seen  when  it  is  known  that  the 
yolk,  the  part  of  the  egg  first  formed,  consists  largely  of  fat 
that  must  be  absorbed  from  the  body  of  the  hen.  The  food 
consumed  by  the  hen  must  first  of  all  contribute  to  the  mainte- 
nance of  the  hen's  body;  growth  and  egg  production  will  not 
take  place  until  the  other  wants  of  the  system  have  been  fully 
supplied.  Although  some  surplus  fat  is  desirable,  a  large 
excess  of  this  material  is  a  great  hindrance  to  egg  production. 
The  yield  of  laying  hens  is  governed  largely  by  the  body 
condition,  the  ration  fed,  the  way  in  which  it  is  fed,  and  by 
the  health  and  vitality  of  the  birds  themselves. 

8.  Egg-Laying  Strain. — There  are  families  of  fowl  that 
possess  inherent  productiveness  not  found  in  others  of  the 
same  breed.  This  natural  trait  may  be  so  cultivated  that 
the  usefulness  of  these  fowls  is  increased  beyond  that  of 
others  of  their  breed.  From  the  intelligent  use  of  this 
trait,  strains  of  fowls  wilt  be  established  that  possess  the 
ability  to  increase  the  laying  habit  in  others  of  their  kind. 
Strains  of  market  poultry  or  exhibition  fowls,  as  well  as 
those  of  laying  hens,  may  of  course  be  produced. 

An  e^-i&ying  strain,  or  family,  of  fowls  is  essential  for 
the  profitable  production  of  eggs,  and  the  possession  of 
such  a  strain  is  one  of  the  chief  desires  of  the  poultry- 
man.  Although  there  are  many  factors  of  minor  importance 
that  continually  bar  the  path  of  progress,  an  egg-laying 
strain  of  fowls  may  be  developed  and  established,  provided 
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that  certain  fundamental  principles  are  not  overlooked.  The 
task  of  establishing  a  laying  strain  would  be  less  difficult 
of  accomplishment  if  the  ancestry  and  laying  ability  of  each 
individual  of  the  fiock  were  known.  Very  little,  however,  is 
known  of  the  performance  of  individual  hens,  and  until 
knowledge  of  each  individual  of  his  fiock  is  acquired,  the 
efforts  of  the  breeder  are  made  more  or  less  blindly.  Not 
only  must  the  actual  performance  of  the  hen  be  known,  but 
her  vigor  and  vitality  and  power  of  transmitting  these  quali- 
ties to  her  offspring  must  be  studied. 

9.  Vigor. — The  vigor  and  bloom  of  youth  may  fade,  but 
inherited  strength  and  vitality  can  be  depended  on,  and  the 
fowls  that  possess  these  qualities  transmit  them  to  their 
offspring.  Pullets  can  be  bred  that  lay  well  during  the  first 
6  laying  months  of  their  hves.  but  unless  these  pullets  possess 
inherited  vigor  they  soon  fail,  and  at  the  first  molt  frequently 
cease  to  lay.  Hens  should  be  produced  that  will  lay  for 
2  or  3  years  without  loss  of  vitality. 

10.  Continuance. — Uninterrupted  egg  production  for 
extended  periods  is  of  vital  importance.  The  ability  to  pro- 
duce eggs  for  2  or  3  years,  like  the  qualities  of  vigor 
and  large  egg  yield,  should  be  bred  into  the  flock.  To  do  this 
thing  necessitates  the  use  for  breeding  purposes  of  heavy 
layers  that  have  laid  well  not  only  for  a  single  year  but  for 
2  or  3  years.  Such  individuals  have  vigor  enough  to 
ward  off  all  kinds  of  ailments  and  to  withstand  the  severe 
strain  placed  on  the  egg-producing  organs  by  the  long-con- 
tinued egg  yield.  By  the  use  of  heavy -laying  hens  that  possess 
enough  strength  to  go  through  the  third  molt,  there  is  reason- 
able assurance  of  success  in  establishing  a  strain  remarkable 
for  its  continuance  in  the  production  of  eggs,  provided,  of 
course,  that  excellent  males  are  always  mated  with  the  females. 

An  anxiety  to  have  early  pullets  frequently  leads  to  the  use 
of  eggs  from  immature  pullets  for  hatching  purposes.  In  this 
way  undesirable  traits,  which  are  inherited  with  the  desirable 
traits,  may  be  perpetuated.     So  little  is  ordinarily  known  of 
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the  ancestors  of  the  pullets  that  the  only  safe  way  to  get  eggs 
for  hatching  is  to  use  those  from  hens  that  have  passed  through 
two  laying  seasons.  Eggs  from  such  hens  will  produce  chicks 
a  large  proportion  of  which  are  endowed  with  the  strength, 
vitality,  and  stamina  necessary  for  the  long- continued  pro- 
duction of  eggs. 

11.  Egg-Laying  Type  of  Hen, — There  are  many  rules  that 
can  be  more  or  less  successfully  applied  in  the  selection  of  an 
egg-laying  type  of  hen.  By  carefully  studying  the  body 
conformation  of  the  best  layers  in  the  flock  a  fair  idea  of  the 
egg-laying  type  may  be  obtained;  fowls  that  have  laid  well 
for  a  short  period  only  are  not  considered.  In  order  to  be 
classed  among  the  best  layers,  a  fowl  must  have  produced  a 
heavy  yield  of  eggs  for  more  than  1  year.  The  egg-laying  type 
of  hen  is  endowed  with  activity,  endurance,  and  constitutional 
vigor,  and  possesses  a  well -developed  body  in  which  there  is 
ample  room  for  the  conversion  of  food  into  eggs.  Although 
most  hens  of  the  laying  type  are  good  layers,  too  much 
reliance  must  not  be  placed  on  type  alone,  for  there  are  marked 
exceptions  to  the  rule.  The  keeping  of  careful  records,  both 
of  the  breeding  and  egg-laying  performance,  is  of  great  help 
in  getting  a  definite  idea  of  the  type  of  hens 

best  adapted  for  the  continuous  production  of 
eggs.  As  individual  performance  must  be 
used  as  a  basis  for  the  establishment  of  the 
egg-laying  type  of  hen,  the  identity  of  each 
one  must  be  established  by  the  use  of  iden- 
tification marks  that  cannot  be  lost.  Too 
much  importance  cannot  be  attached  to  the 
possession  of  a  full  knowledge  of  the  egg- 
producing  ability  of  each  hen,  for  no  kind  of 
live-stock  can  be  improved  with  any  certainty  "' 

without  such  knowledge.  The  producing  hens  are  quite  as 
important  a  factor  in  breeding  fowls  as  are  the  producing 
cows  for  improving  the  dairy  stock. 

12.  Hens  that  have  the  face,  comb,  and  wattles  fine  and 
smooth  in  texture  and  deep  red  in  color,  possess  health  and 
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inclination  to  lay.  Excessive  development  of  feathers, 
lb,  and  wattles — in  fact,  excessive  development  of  any 
d — is  detrimental  to  the  production  of  eggs,  A  rough, 
rse  head  and  general  masculine  appearance  indicate  poor 
,ng  ability.  The  coarse  head  and  face  shown  in  Fig.  1 
>ng  to  the  poor  layer.  In  the  selection  of  hens  to  perpetu- 
a  heavy-laying  strain,  a  combination  of  virtues  should  be 


ced  for  rather  than  one  proTiinent  good  quality  unaccom- 
ied  by  others.  In  short,  hens  of  good,  all-around  develop- 
it  are  the  ones  to  choose  for  breeding  purposes.  The  brown 
horn  shown  in  Fig.  2  has  a  body  formation  that  is  desirable 
nany  ways ;  the  hen  from  which  the  illustration  was  made 
over  600  eggs  in  2  years  and  9  months.  Hens  of  this 
e  can  be  safely  depended  on  to  transmit  their  egg-laying 
lities,  and  on  account  of  their  long-continued  performance 
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to  give  endurance  and  vitality  to  their  offspring.  The  white 
Leghorn  shown  in  Fig.  3  also  has  a  remarkable  egg  record, 
as  she  laid  246  eggs  in  a  single  year,  and  is  a  type  of  hen  that 
is  well  fitted  for  long  service  and  the  economical  use  of  food. 
Hens  of  this  type  are  especially  desirable  for  a  general 
utility  service. 

13.  The  body  conformation  of  the  heavier  breeds  should 
follow  the  same  general  lines  as  that  of  the  Leghorns.  The 
body  of  the  Wyandotte  shown  in  Fig.  4  is  evenly  poised  and 


there  is  no  excessive  plumage  to  retard  egg  production.  This 
type  of  hen  is  a  heavy  layer  and  is  also  an  excellent  bird  for 
the  market.  Although  the  hen  shown  in  Fig.  5  has  a  breast 
well  developed  for  the  production  of  table  meat,  it  should 
not  be  used  either  for  eggs  or  meat.  The  lack  of  natural 
development  in  birds  of  this  type  indicates  a  slight  ability 
for  producing  eggs.  In  breeding  hens,  the  desired  results 
can  generally  be  obtained  by  the  use  of  fowls  that  serve  the 
dual  purpose  of  producing  eggs  and  meat  for  the  table.     The 
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heavy  breeds  that  have  an  excess  of  feathers  are  less  liable  to 
be  good  layers  than  are  other  breeds;  some  of  the  heavier 
fowls  are,  however,  excellent  egg  producers.  The  Orpington 
shown  in  Fig.  6  has  a  record  of  over  200  eggs  in  a  single  year, 
this  performance  being  followed  by  another  year  of  heavy 
laying.  The  rough,  coarse  head  of  the  Orpington  shown  in 
Fig.  1  indicates  the  drone  that  returns  in  eggs  Uttle  of  the 
cost  of  her  feed  and  care.     As  soon  as  the  presence  of  such  a 


fowl  in  the  flock  is  discovered,  she  should  be  removed.  As 
has  been  stated,  the  most  necessary  requirements  for  profit- 
able egg  production  is  a  strain  of  fowls  that  will  lay  well  for 
2  or  more  years.  The  type  of  hens  best  suited  for  this  task 
should  be  selected  for  the  production  of  the  flock.  To  succeed 
in  establishing  a  heavy-laying  strain,  no  eggs  that  come  from 
hens  that  are  less  than  18  months  old  should  be  used  for 
hatching  purposes. 
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14.  The  eggs  used  must  come  from  hens  that  have  a 
record  of  at  least  1  year  of  heavy  egg  production;  and, 
whenever  possible,  the  eggs  for  hatching  should  be  selected 
from  hens  that  have  laid  well  into  the  third  year.  Not  only 
must  the  eggs  come  from  heavy  layers,  but  the  hens  that 
establish  the  strains  must  have  other  desirable  quahties.  The 
egg  records  given  in  Table  I  show  the  actual  performance  of 
four  hens  from  the  same  flock  and  illustrate  the  importance 
of  selecting  for  breeding  purposes  hens  with  an  established 
record.       * 

TABLE  I 

8- YEAR    EGG    RECORD 


Year 

Number  of  Eggs  Laid 

Hen  A 

HenB 

HenC 

HenD 

207 
.36 

186 
197 

"7 

aoa 
129 
96 

170 
30 

Total  e^s  laid  in  3  years 

S^8 

Soo 

427 

200 

15.  A  was  the  strongest  and  most  persistent  layer;  in  her 
third  year  she  laid  more  eggs  than  most  hens  do  in  their  first 
year.  B  and  C  were  also  good  layers.  All  three  of  these 
hens  belong  to  the  type  illustrated  in  Figs.  2  and  3. 
Although  D  was  a  good  layer  in  her  first  year,  she  was  unable 
to  continue  laying  the  second  year.  Hens  with  a  record  like 
hers  must  not  be  selected  to  keep  up  a  flock.  Her  small 
ability  would  not  have  been  discovered  had  she  not  been 
retained  and  a  careful  record  of  her  performance  kept.  It  is 
only  by  keeping  such  records  that  the  poor  layers  can  be 
discovered  and  eliminated,  and  a  desirable  strain  established. 
Little  is  known  of  the  largest  possible  egg  yields,  but  there 
are  hens  that  are  capable  of  producing  more  than  500  eggs  in 
3  years.  With  a  flock  of  such  hens  as  an  ultimate  goal, 
satisfactory  results  are  bound  to  be  achieved,  provided  the 
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right  individuals  are  selected  to  maintain  the  flock.  Pullets 
that  are  hatched  in  the  early  spring  lay  at  an  earlier  age  than 
do  late  hatched  pullets.  March-hatched  pullets  frequently 
lay  in  July,  while  those  hatched  in  July  seldom  lay  before  the 
following  March.  

CABE  OF  LATINO  HENS 
16.  Use  of  Hales. — Other  than  to  fertilize  eggs  for  hatch- 
ing purposes,  the  male  is  not  needed  in  a  flock  of  hens;  in  fact, 
the  male  is  ordinarily  a  detriment,  for  the  hens-  will  lay 
equally  as  well  without  him  as  with  him,  and  fertilized  eggs 
deteriorate  much  more  rapidly  than  do  unfertilized  eggs. 
Eggs  become  fertile  about  9  days  after  the  male  has  mated 
with  the  female  and  remain  fertile  for  the  same  length  of 
time  after  the  sexes  have  been  separated ;  these  results  may 
occur  in  a  shorter  or  a  longer  period,  but  9  days  is  a  fair 
average. 

The  most  perfect  male,  when  mated  to  inferior  pullets,  is 
not  likely  to  produce  his  equal  in  quality.  Only  sons  of  the 
best  layers  should  be  used  as  breeders  for  the  production  of 
ia)'ing  pullets,  and  these  males  should  be  mated  to  the  best 
females  obtainable.  The  very  best  seed  will  not  produce 
perfect  plants  on  poor  soil,  nor  will  the  best  poultry  produce 
well  unless  it  is  properly  cared  for.  While  food  is  the  source 
of  eggs,  its  consumption  does  not  force  laying  unless  the  hen 
is  well  qualifled  for  the  transformation  of  food  into  eggs. 
Like  some  cows  that  rob  the  milk  pail  to  fatten  their  bodies, 
some  hens  do  not  lay,  but  utilize  the  food  they  eat  to  lay  on 
fat.  By  means  of  proper  care  and  feeding,  it  is  possible  to 
secure  in  2  years  the  full  yield  of  eggs  from  some  precocious 
individuals.  On  the  other  hand,  such  accomplishments  are 
impossible  with  breeds  in  which  the  egg-laying  impulse  is 
lacking.  In  short,  to  secure  the  best  results,  hens  must  be 
bred  to  lay,  and  the  egg-laying  instinct  cultivated  and  stimu- 
lated in  all  possible  ways.  Poultry  are  among  the  most 
.  plastic  forms  of  animal  life,  and  the  fowls  themselves  may  be 
much  improved  through  selection  and  their  habits  and 
instincts  intensified  in  many  different  ways. 
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17.  Houses. — Although  fresh-air  houses  may  be  cold 
during  the  winter  months,  on  account  of  their  dryness  they 
are  well  adapted  for  the  laying  hens.     Any  of  the  open-front 


houses  that  are  described  in  preceding  Sections  may  be  used. 
The  size  of  the  houses  in  the  colony  system,  if  that  system  is 
practiced,  depends,  of  course,  on  the  number  of  fowls  to  be 
provided  for.  A  large  number  of  hens  may  be  housed  and 
cared  for  more  economically  in  large  pens  than  in  small  ones. 
The  one-room  open-front  house  is  especially  adapted  for  farm 
flocks  of  poultry.  The  house  shown  in  Fig.  7  is  40  feet  long, 
16  feet  wide,  9  feet  high  in  front,  G  feet  high  in  the  rear,  and 
furnishes  ample  accommodations  for  130  fowls,  although  160 
fowls  of  the  smaller  breeds  can  be  safely  kept  in  this  house. 
The  house  has  four  glass  windows  alternating  with   three 
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openings,  each  4  feet  high  and  5  feet  long.     These  openings 

are  provided  with  two  muslin-covered  frames  that  hang  from 
the  top  and  which  swing  inwards.     The  foundation  for  the 
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house  and  the  floor  are  made  of  cement.  The  foundation 
should  be  made  so  as  to  extend  at  least  1  foot  beyond  the 
house  line.  After  the  base  beams  have  been  laid,  the  cement 
floor  may  be  made  inside  of  them.  The  floor  inside  the  house 
should  be  at  least  G  inches  higher  than  the  surrounding  ground, 

18.  Fig.  8  shows  the  floor  plan  of  the  house  and  Fig.  9 
shows  an  interior  view.  The  roosts  are  shown  at  r,  feed 
hoppers  at  h,  the  water  pans  at  w,  and  the  nests  at  «,  where 
they  are  easily  cleaned.     The  interior  equipment  should  be 


so  made  that  it  can  easily  be  kept  in  a  sanitary  condition. 
The  nests  are  located  preferably  near  the  windows.  The 
interior  of  the  house  is  equipped  with  reference  to  speedy 
cleaning  and  proper  sanitation;  all  equipment  can  be  taken 
out  of  the  house.  The  ceiling  and  walls  can  be  brushed  and 
sprayed  to  insure  against  the  accumulation  of  insect  vermin. 

IP.  Fig.  10  shows  in  detail  the  construction  of  the  nests. 
They  are  made  of  light  lumber  and  are  fastened  to  the  wall 
with  iron  hooks,  thus  being  readily  removed  for  cleaning. 
Each  nest  must  not  be  less  than  12  inches  square;  the  alighting 
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board  a  is  8  inches  wide  for  American  breeds  and  6  inches  wide 
for  smaller  breeds.  For  Leghorns,  three  tiers  of  nests  may 
be  made,  and  two  tiers  for  other  breeds.  There  should  be  an 
open  space  at  least  10  inches  in  height  below  the  nests.  In 
using  the  nests,  the  hens  alight  first  on  the  board  a  and  then 
pass  through  the  opening  into  the  nests,  the  eggs  being 
gathered  through  the  doors  b.  By  using  this  kind  of  nest, 
the  eggs  are  kept  out  of  the  hen's  sight,  thereby  practically 
preventing  the  formation  of  the  egg-eating  habit. 


Pio.  10 
20.  Food  and  Surroundings. — There  is  no  one  ration  that 
is  best  for  laying  hens,  and  no  method  of  feeding  can  be  given 
that  will  produce  a  good  yield  of  eggs  under  all  conditions. 
Thought,  care,  and  personal  attention  must  be  given  to  the 
feeding  of  laying  hens,  and  the  environments  of  different 
flocks  must  be  considered  in  thinking  of  their  needs.  Those 
that  live  in  the  direct  rays  of  the  sun  without  other  shade  or 
shelter  than  that  furnished  by  the  inside  of  an  excessively 
warm  house  cannot  lay  many  eggs,  nor  will  hens  be  profitable 
that  are  compelled  to  wander  about  through  slush  and  snow 
in  search  of  food  that  they  cannot  find.     Contentment  is  a 
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factor  that  must  not  be  overlooked.  Hens  that  are  contented 
with  their  surroundings  are  more  productive  than  those  that 
are  discontented.  To  lay  well,  hens  must  be  satisfied  and 
happy,  and  they  must  feel  at  home  in  the  quarters  provided 

for  them.  The  happy  hen  sings  and  lays,  while  the  dis- 
contented ones  become  thin  in  flesh  and  non-productive. 
Hens  love  quiet  and  congenial  surroundings,  and  they  resent 
noise  and  disturbance  of  any  kind.  Many  attendants,  strange 
persons,  dogs,  animals,  or  birds  coming  suddenly  on  hens 
strain  their  nerves  and  interfere  seriously  with  the  egg  yield. 

21.  Disposal  of  Surplus  Individuals. — The  young  cockerels 
that  are  not  to  be  used  for  breeding  purposes  are  generally 
sold  before  they  mature,  as  they  frequently  bring  as  much  at 
this  period  as  when  fully  grown.  No  advantage  is  generally 
secured  by  feeding  them  beyond  the  broiler  size  unless  they 
are  caponized  or  are  otherwise  prepared  for  larger  growth. 
All  male  birds  that  are  more  than  1  year  old,  hens  that  have 
passed  the  second  year,  and  all  drones,  or  non-layers,  are 
sold  for  meat,  either  just  before  the  molt  or  early  in  the  winter. 
None  of  these  mature  individuals  should,  however,  be  disposed 
of  until  it  has  been  properly  fattened,  as  the  fowls  that  are 
thin  in  flesh  do  -not  bring  the  price  per  pound  that  well- 
fattened  birds  do.  From  the  foregoing  it  is  seen  that  careful 
records  of  the  flock  must  be  kept,  and  that  care  and  judgment 
must  be  exercised  in  separating  the  profitable  hens  from 
those  that  are  unprofitable. 


8HALIi  FLOCKS  IN  COUNTRY  AND  TOWN 

22.  Farm  Flock.— From  100  to  300  hens  ought  to  be  kept 
on  each  farm,  the  size  of  the  farm  flock  depending  mainly  on 
the  taste  and  desire  of  the  owner.  No  larger  flock  than  one 
that  can  be  housed  comfortably  and  willingly  cared  for  should 
be  kept.  If  more  than  300  hens  are  kept,  a  poultry  depart- 
ment is  formed  that  requires  practically  the  entire  time  of 
one  person.  The  poultry  houses  should  not  be  located  too 
near  the  family  dwelling,  as  the  convenience  of  caring  for  the 
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fowls  that  are  so  located  is  more  than  offset  by  the  nuisances 
committed  about  the  house  by  the  fowls.  They  should  not 
be  fed  near  the  house,  for  if  they  are  fed  elsewhere  they  will 
be  less  liable  to  become  objectionable  about  the  dwelling. 
Fowls  kept  on  the  farm  should  be  culled  and  separated  with 
a  care  equal  to  that  given  to  the  culling  of  the  most  carefully 
bred  flocks.  The  hens  should  be  selected  for  their  ability  to 
produce  eggs  and  market  poultry  combined.  General-purpose 
fowls  are  the  best  for  these  purposes,  and  they  can  be  culled, 
selected,  and  iDred  to  an  efficiency  that  will  increase  the  profit 
from  them  to  more  than  double  the  amount  that  can  be  made 
from  promiscuous  lots. 

23.  As  stated,  a  single  variety  is  best  for  the  farm.  The 
kind  to  keep  is  the  variety  best  suited  to  the  fancy  of  the 
owner  and  to  the  locality  where  kept.  In  making  a  selection, 
the  kind  of  eggs  and  the  kind  of  market  poultry  that  sell  best 
should  be  considered,  and  the  variety  that  will  produce  both 
eggs  and  table  meat  to  the  best  advantage  should  be  chosen 
for  farm  flocks.  Egg  production  should  have  first  considera- 
tion. Eggs  are  more  cheaply  produced  on  the  farm  than 
elsewhere,  and  when  produced  they  are  a  daily  source  of 
income.  Farm  flocks  of  well-selected  hens  should  lay  10 
dozen  eggs  per  hen  each  per  year,  and  hens  can  be  bred  and 
fed  to  lay  12  dozen  each  per  year.  Hens  that  lay  well  may 
also  produce  the  best  of  table  meat.  Both  qualities  are  to 
be  found  in  many  varieties  of  several  breeds,  and  when  a 
selection  has  been  made  both  traits  should  be  intensified 
through  selection  and  careful  breeding.  The  only  difference 
between  the  selection  of  the  farm  flock  and  that  of  the  breeder 
of  fowls  for  exhibition  is  that  the  former  should  be  selected 
for  utility  and  the  latter  for  utility  and  beauty  combined. 
No  more  time  is  required  to  select  a  flock  and  care  for  it 
properly  than  to  do  similar  work  in  a  slovenly  way.  A  well- 
selected  flock  of  one  variety  can  be  kept  with  no  more  expense 
'  than  a  flock  of  mongrels,  and  the  former  flock  pays  for  its 
keep  and  returns  a  liberal  profit,  while  the  latter  flock  is  often 
kept  at  a  loss. 
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24.  Small  Flocks  in  Town  and  City. — Because  of  the  arti- 
ficial conditions  under  whicii  they  live,  the  small  flocks  of  hens 
on  town  and  city  lots  must  receive  better  care  and  attention 
than  similar  flocks  in  the  country.  Fowls  living  in  cramped 
quarters,  like  people  in  crowded  cities,  suffer  from  the  effects 
of  a  confined  existence,  and  in  both  cases  special  arrangements 
for  sanitation  must  be  made.  Unless  special  precautions  are 
taken,  the  crowded  fowls  will  suffer  from  an  insufficient 
supply  of  green  food  and  of  bugs  and  worms,  and  also  from 
a  lack  of  exercise  in  the  open.  To  induce  the  hens  to  exercise, 
their  food  may  be  placed  beneath  a  deep  layer  of  litter;  in 
some  cases  as  much  as  18  inches  of  litter  is  used.  When  the 
Utter  is  as  deep  as  this,  a  4-day  ration  of  small  grain  may  be 
buried  beneath  it,  as  the  labor  of  getting  the'  food  under 
these  conditions  is  so  great  that  the  fowls  will  seldom  take' 
more  than  they  need.  The  greater  needs  of  good  layers  are 
supplied  through  their  more  active  efforts  to  get  the  food. 
By  the  use  of  this  system  of  feeding,  each  hen  receives  what 
food  she  needs,  and  the  labor  of  caring  for  the  flock  is  greatly 
reduced.  In  spreading  the  straw,  the  entire  floor  should  be 
deeply  covered,  for  if  but  a  small  amount  of  litter  is  used 
the  hens  will  scatter  it  and  gorge  themselves  with  the  grain 
beneath.  The  same  straw  may  be  used  as  long  as  it  remains 
dry  and  clean,  care  being  taken  at  each  feeding  time  to  shake 
and  turn  the  straw  and  to  spread  it  evenly  over  the  floor.  The 
ration  in  this  system  of  feeding  should  be  a  laying  ration, 
and  should  be  composed  of  small  grains  and  cracked  com. 
No  whole  com  can  be  used,  nor  should  the  system  be  supple- 
mented with  any  form  of  hopper  feeding. 

No  other  kind  of  food  for  laying  hens  equals  scraps  from 
the  table;  when  fed  they  should  be  cut  into  small  pieces  and 
mixed  with  wheat  bran.  Small  flocks  may  be  fed  almost 
wholly  in  this  way.  As  a  supplement  to  the  scraps  and  to 
induce  exercise,  small  amounts  of  small  grain  and  cracked 
com  may  be  fed  in  the  litter  or  buried  in  the  ground. 
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UNDESIRABI.E  COXDITIOXS 

uation  of  the  Egg  Yield. — The  yield  of  eggs 
;line  in  the  warm  months,  just  before  the  molt 
le  Northern  Hemisphere,  in  July  and  August. 
iphere  the  yield  steadily  declines  until  November 

when  the  minimum  number  of  eggs  is  produced. 

the  yield  begins  to  grow  larger  and  increases 
1  the  growing  season,  the  maximum  usually 
pril  or  May.     The  rise  and  decline  of  the  egg 
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course,  reversed  in  the  Southern  Hemisphere. 
s  the  percentage  yield  of  eggs  by  months  in  the 
:s  as  compared  with  Australia.  As  shown  by 
daily  egg  yield  of  73  per  cent,  during  December 
ned  from  a  flock  of  good  hens  in  Australia  while 
h  in  the  United  States  similar  hens  may  give  but 
t.  yield. 

.lities  the  fewest  eggs  are  produced  during  the 
Dlt  and   the  period  immediately  following  that 
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season.  In  the  United  States,  the  molt  occurs  during  the 
months  that  intervene  between  July  and  January.  Natur- 
ally, eggs  will  sell  for  the  highest  prices  at  this  time.  Hens 
should  be  encouraged  to  lay  during  these  months.  To 
accomplish  this,  pullets  must  be  hatched  in  March  or  earlier, 
and  hens  should  molt  during  August.  There  is  more  heat 
and  less  cold  in  Australia  than  in  the  United  States,  but  the 
greater  profit  will  be  made  when  a  prolific  yield  of  eggs  during 
the  winter  months  has  been  secured. 

26.  £gg-£ating  Habit.— Probably  the  worst  habit  that 
hens  acquire  is  that  of  egg-eating.  This  habit  is  often  induced 
by  the  eating  of  eggs  that  are  sometimes  broken  when  laid  on 
the  floor  or  dropped  when  the  hens  are  on  roosts.  Eggs  that 
are  left  in  the  nests  until  they  are  frozen  and  broken  also 
expose  the  hens  to  temptation.  Fowls  of  all  kinds  that  are 
out  of  condition,  poor,  or  abnormally  hungry,  will  peck  at 
the  eggs  until  the  shells  are  broken,  and  will  then  eat  the 
egg  to  satisfy  the  craving  for  food.  Lack  of  lime  in  the  ration 
will  also  induce  the  birds  to  peck  at  the  eggs.  Probably  the 
main  cause  of  egg-eating  is  idleness  on  the  part  of  the  hens. 
Fowls  that  have  their  liberty  or  fowls  that  have  to  search 
and  exercise  to  obtain  their  food,  seldom  acquire  the  egg- 
eating  habit  or  other  bad  habits. 

27.  Prevention  and  Cure  of  Egg-Eating. — The  formation 
of  the  habit  of  egg-eating  can  be  prevented  more  readily 
than  it  can  be  cured.  The  formation  of  the  habit  may  be 
prevented  by  properly  caring  for  the  fowls  and  by  feeding 
them  an  abundant  ration  of  suitable  food.  Through  the  use 
of  dark  or  hidden  nests,  temptations  will  in  a  large  degree 
be  removed  from  the  fowl.  The  use  of  nest  eggs  is  not 
recommended,  for,  by  the  use  of  china  eggs  or  of  eggs  made 
of  other  hard  material,  the  hens'  eggs  are  frequently  cracked 
and  broken,  causing  not  only  the  loss  of  the  eggs  but  also  the 
formation  of  the  egg-eating  habit.  If  nest  eggs  are  used, 
however,  they  should  be  made  of  soft,  light  wood.  Plenty 
of  hay,  straw,  or  other  soft  material  must  be  used  in  the 
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making  of  the  nests  if  the  danger  of  breaking  eggs  is  to  be 
reduced  to  a  minimum.  If  the  habit  of  egg-eating  is  preva- 
lent in  a  flock  of  hens,  the  individuals  that  have  acquired  it 
should  be  separated  from  the  rest  of  the  flock,  for  these  hens 
will  not  only  eat  the  eggs  they  lay  themselves  but  they  will 
also  eat  those  laid  by  other  hens,  and  will  teach  other  hens 
to  do  likewise. 

28.  The  egg- eating  birds  should  be  confined  in  pens 
unlike  those  that  they  came  from.  The  habit  may  be  broken 
in  several  ways.  Rotten  eggs  may  be  placed  in  the  nests 
and  the  explosion  that  comes  from  the  breaking  of  these  eggs 
and  the  bad  odor  and  taste  of  the  contents  may  so  affect  the 
hens  that  they  will  not  trouble  other  eggs.  Large  quantities 
of  eggshells  as  nearly  whole  as  possible  may  be  placed  near 
the  nests  and  the  hens  may  eat  so  many  of  these  that  their 
appetite  for  whole  eggs  will  be  destroyed.  Eggshells  filled 
with  various  mixtures  are  also  used  to  break  the  habit.  The 
efficiency  of  these  usually  varies  and  a  cure  is  not  always 
effected.  One  of  the  best  mixtures  is  as  follows:  Equal  parts 
of  whiting,  mustard,  and  cayenne  pepper  mixed  and  moistened 
to  a  pasty  consistency  with  linseed  oil,  in  which  has  been 
mixed  a  few  drops  of  eucalyptus  oil.  Bread  soaked  in  paraffin 
oil  is  another  substance  with  which  to  fill  the  eggshell.  Lin- 
seed oil  to  which  has  been  added  eucalyptus  oil  at  the  rate  of 
10  drops  to  a  half  pint  of  the  linseed  oil  is  also  a  satisfactory 
liquid  for  mixing  with  bread  or  other  material  that  is  used  to 
fill  the  shells.  A  male  bird  may  at  times  be  the  offender; 
when  this  is  the  case  he  should  be  removed,  or  otherwise  he 
will  teach  the  habit  to  all  the  hens  through  his  efforts  to  coax 
them  to  the  nest.  In  flocks  in  which  the  habit  is  strongly 
established  there  will  doubtless  be  some  individuals  in  which 
the  habit  cannot  be  corrected.  In  such  cases  the  birds  must, 
of  course,  be  killed. 

29.  Feather  Pulling. — One  of  the  most  annoying  bad 
habits  of  hens  is  feather  ptiUing.  This  habit  may  be  acquired 
by  fowls  of  all  kinds ;  cage  birds  and  even  wild  fowls  sometimes 
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pluck  one  another  or  themselves.  Cockerels  kept  in  small 
enclosures  will  pluck  one  another;  hens  also  will  pluck  one 
another  under  like  conditions.  This  habit  is  generally 
induced  by  a  search  for  something  lacking  in  the  food  or  in 
the  body  of  the  fowl.  Frequently  the  habit  begins  with  the 
plucking  of  the  neck  or  hackle  feathers  from  the  males. 
Many  times  this  habit  results  from  idleness.  Lack  of  occupa- 
tion leads  to  the  formation  of  habits  that  can  be  avoided 
through  forced  activity  in  a  search  for  food.  The  habit  of 
feather  pulling  or  plucking  should  be  distinguished  from  the 
more  disgusting  habit  of  feather  eating.  The  former  habit, 
as  before  stated,  may  be  an  acquired  habit  from  a  lack 
of  something  to  occupy  the  attention  of  the  fowl,  while  the 
latter  habit  may  be  indulged  in  by  fowls  that  have  their 
freedom. 

30.  Feather  Eating. — ^The  habit  of  feather  eating  may 
develop  from  the  more  simple  one  of  feather  pulling  or  it  may 
be  caused  by  the  search  for  a  minute  mite,  a  parasite  that 
hides  close  to  the  roots  of  the  feathers.  To  rid  themselves  of 
this  pest,  the  fowls  pick  and  pluck  at  their  own  plumage  and 
at  that  of  others  until,  in  many  cases,  the  blood  is  caused  to 
flow.  When  this  thing  occurs,  the  feathers  and  blood  are 
eaten  greedily  by  the  fowls,  and  in  some  instances  their  taste 
becomes  so  depraved  that  they  eat  the  flesh  from  one  another, 
thus  literally  eating  one  another  alive.  If  the  birds  are 
exposed  to  the  sun,  the  sore  spots  on  their  bodies  become 
bhstered  and  cause  much  pain.  Even  this  pain  does  not 
prevent  the  fowls  from  reopening  the  sores.  When  the  habit 
has  become  fairly  established,  it  is  most  difficult  to  eradicate, 
and  entire  flocks  of  fowls  sometimes  become  non-productive 
through  its  prevalence.  Its  formation,  however,  may  be 
prevented  through  cleanliness  and  care.  Feather  eating  may 
also  be  caused  by  a  poor  condition  of  the  fowls  or  by  the 
lack  of  food  that  is  found  on  the  open  range  but  which  is  not 
present  in  the  daily  ration  of  confined  fowls.  By  calling  the 
hens  to  feed  from  his  beak,  the  male  bird  may  teach  the  hens 
to  peck  at  his  face  and  feathers. 
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lief  From  Feather  Pulling  and  Feather  Eating. — As 

ated,  bad  habits  can  be  avoided  more  easily  tlian 
;  cured.  Feather  pulling  and  feather  eating  seldom 
icks  that  are  well  fed  and  cared  for;  but  if  the  fowls 
.ed  and  kept  closely  confined,  bad  habits  among 
lardly  be  avoided.  Feather  pulling  that  is  a  result 
yance  of  mites  may  usually  be  stopped  by  applying 
s  of  the  feathers  and  to  the  skin  of  the  fowl  oil  of 
Dil  of  cloves,  or  a  mixture  made  of  i  ounce  of 
id  or  creosote  and- 1  pound  of  sweet  oil  or  lard, 
vaseline  will  destroy  the  mites  and  afford  relief 
ed  to  the  sore  places.  The  pain  caused  by  feather 
ating  may  be  relieved  by  the  application  of  crude 


complete  change  of  diet  should  be  given  to  the 
ion  as  the  first  indication  of  feather  pulling  is 
Plenty  of  exercise  in  the  open,  an  abundance  of 

and  but  little  or  no  fattening  food  are  beneficial, 
ding  a  tablespoonful  of  equal  parts  of  Epsom  salts 
r  to  each  twenty  fowls,  the  blood  is  cooled  and  the 
emoved.     The  salts  and  sulphur  can  be  fed  in  the 

the  use  of  fattening  food  is  to  be  avoided.  Bread 
nake  a  good  substitute  for  mash,  as  does  linseed 
eat.  When  all  the  damage  in  a  flock  is  due  to  a 
luals,  they  should  be  removed  from  the  flock  and 
r  kept  in  a  pen  by  themselves. 

prevent  feather  pulling,  a  poultry  bit,  shown  in 
,  made  of  wire  is  fastened  between  the  upper  and 
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lower  mandibles  of  the  beak  by  passing  the  wire  through  the 
comb  or  nostrils,  as  shown  in  Fig.  12  (6),  Another  simple 
and  effective  preventive  is  that  of  shaving,  or  cutting,  the 
sharp  edges  of  the  upper  portion  of  the  beak,  as  shown  in 
Fig.  12  (c),  so  that  a  feather  placed  in  the  beak  cannot 
be  held  by  the  fowl.  If  the  fowl  cannot  hold  the  feather 
in  the  beak,  feather  pulling  cannot  be  accomplished.  Neither 
of  these  remedies  will  prevent  the  fowl  from  eating. 

34.  Excessive  Fatness. — Fat  hens  lay  but  few  eggs  and 
those  hens  that  are  excessively  fat  cannot  lay  because  both 
ovaries  are  encased  in  fat.  For  this  reason,  an  excess  of  fat 
in  the  ration  is  to  be  guarded  against,  especially  in  the  summer 
time. 


SELECTION  OP  EGGS  FOB  MARKET 

35>  Throughout  the  year  the  greater  part  of  the  eggs  on 
the  market  are  the  surplus  farm  eggs — that  is,  the  eggs  in 
excess  of  those  needed  for  home  consumption.  The  greater 
part  of  eggs  for  storage  are  gathered  during  the  fall  and 
winter  and  early  spring.  Because  of  the  readiness  with  which 
eggs  decompose  when  exposed  to  heat,  the  summer  eggs  are 
nearly  all  consumed  in  places  near  which  they  were  produced. 
Eggs  that  are  gathered  throughout  the  country  are  sent 
usually  to  the  largest  near-by  cities  where  they  are  graded  by 
candlers,  repacked  by  them,  and  sent  to  various  distributing 
points  in  the  thickly  settled  parts  of  the  country. 

In  candling,  each  egg  is  held  against  a  white  light  in  a 
manner  similar  to  that  in  which  incubating  eggs  are  tested 
for  fertility.  If  only  a  very  slight  tint  is  apparent,  the  eggs 
are  graded  as  strictly  fresh.  If  the  tint  is  pronounced,  the 
eggs  are  known  as  fresh;  where  spots  are  apparent,  the  eggs 
are  classed  as  spots;  and  if  the  spot  shows  evidence  of  decay, 
the  egg  is  classed  as  a  Fot.  A  lot  of  mixed  eggs  generally 
sells  as  if  they  were  all  of  the  lowest  grade  in  the  lot-     Millions 
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of  dollars  could  be  saved  by  the  farmers  of  the  United  States 
if  they  practiced  greater  care  in  grading  their  eggs  and  in 
sending  them  to  the  market  frequently. 

36.  Color  of  Eggshell. — The  location  of  the  original  home 
of  a  breed  of  fowls  can  usually  be  inferred  from  the  color 
of  the  shell  of  eggs  laid  by  them.  Fowls  of  European 
origin  lay  white-shelled  eggs,  while  those  of  Asiatic  origin  lay 
dark-shelled  eggs  as  a  rule.  The  eggs  of  different  varieties 
of  the  same  breed  may  differ  slightly  in  color;  for  example, 
the  eggs  of  dark-plumaged  birds  are  darker  in  color  of  shell 
than  those  from  the  lighter-plumaged  birds.  A  cross  between 
two  breeds  one  of  which  lays  brown-shelled  eggs  and  the  other 
white,  results  in  eggs  that  have  a  color  intermediate  between 
the  brown  and  white.  There  is  also  considerable  variation 
in  the  color  of  eggs  from  different  individuals  of  the  same 
variety.  The  color  of  shell  produced  by  the  breeds  most 
popular  as  egg  producers  is  shown  as  follows: 

Brown  Shells  White  Shells 

Brahmas  Anconas 

Cochins  Andalustans 

Dorkings  Crfevecceurs 

Dominiques  Campines 

Faverolles  Games  (some  have  a  tint) 

Indian  Games  Hamburgs 

Javas  Houdans 

Langshans  Leghorns 

Orpingtons  La  Flfeche 

Plymouth  Rocks  Minorcas 

Rhode  Island  Reds  Polish 

Wyandottes  Redcaps 
Spanish 

37.  The  color  of  the  shell  is  more  pronounced  in  the  eggs 
jirst  laid  than  in  those  laid  later  in  the  season.  Hens  that 
continue  to  lay  frequently  for  several  months  suffer'a  loss  of 
color  of  beak,  shanks,  and  skin.  The  strain  of  long-continued 
egg  production  is   responsible  for  this  loss  of  color.     The 
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yellow  coloring  matter  in  the  parts  mentioned  is  probably 
required  to  give  color  to  the  yolk.  The  loss  of  color  is  more 
pronounced  in  fowls  that  do  not  have  free  range.  A  plentiful 
supply  of  grass  or  other  green  food  largely  prevents  loss  of 
color  in  legs  and  beak  and  adds  to  the  rich  appearance  of 
the  yolk.  The  color  of  the  eggshell  is  apparently  not  influenced 
by  the  character  of  the  food  consumed, 

38.  The  color  of  the  shell  has  some  influence  on  the  price 
of  eggs  in  the  markets  of  New  York  and  Boston,  New  York 
preferring  eggs  having  white  shells,  and  Boston  those  having 
the  darker  shells.  The  matter  of  color  of  shell  is  one  of  small 
importance  in  the  other  markets.  The  color  of  shell  is  not 
dependent  on  the  chemical  analysis  of  the  egg,  nor  is  edibility 
governed  in  the  least  by  the  color  of  the  shell  of  the  egg. 
Eggs  are  flavored  entirely  from  the  food  and  water  consumed 
by  the  hens.  Eggs  may  contain  an  excess  of  water,  or  have 
a  thin  albumen,  as  the  result  of  a  poor  physical  condition 
caused  by  a  lack  of  protein  in  the  food.  The  same  condition 
is  present  in  eggs  that  have  been  kept  in  a  cool  place  and 
quickly  removed  into  warm  or  hot  temperature  prior  to  being 
used.  Products  that  have  the  appearance  of  complete  eggs 
but  which  are  composed  entirely  of  albumen  may  be  formed 
in  the  oviduct,  covered  with  shell,  and  passed  out  of  the  hen. 
Such  products  result  from  a  lack  of  yolk  formation  or  through 
internal  disease  of  some  kind.  Eggs  completely  formed  and 
having  yolks  only  and  no  albumen  are  the  result  of  an  excess 
of  yolk-forming  material  and  a  lack  of  albumen  in  the  system. 

39.  Fresh-Laid  Eggs.— No  market  product  has  a  more 
ready  sale  than  fresh-laid  eggs  or  eggs  of  good  quality  that 
are  less  than  1  week  old.  There  is  no  product,  vegetable  or 
animal,  whose  value  depends  more  directly  on  freshness  and 
freedom  from  chemical  change  than  eggs.  As  soon  as  the 
egg  is  laid,  the  moisture  within  it  begins  to  evaporate,  and 
chemical  changes  that  injure  its  food  value  begin.  Both  these 
processes  go  on  much  more  rapidly  in  heat  than  in  cold,  and 
it  is  for  this  reason  that  eggs  deteriorate  quickly  when  they 
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are  exposed  to  heat,  and  frequently  their  value  as  a  food  is 
entirely  destroyed  by  a  few  days  of  exposure  to  hot  v.-eather. 
This  damage  is  much  greater  to  fertilized  eggs  than  to  unfertil- 
ized eggs.  Fresh-laid  eggs  of  known  good  quality  that  are 
shipped  into  the  market  within  3  days  of  the  time  they  were 
laid  are  sold  as  fancy  hennery  eggs,  and  generally  sell  for 
higher  prices  than  do  other  grades  of  eggs.  Often  fresh- 
gathered  eggs  are  graded  in  the  market  by  candlers  as  fancy, 
strictly  fresh,  and  fresh  eggs ;  none  of  these  grades,  however, 
are  equal  in  value  to  the  fancy  hennery  eggs. 

40.     Size  of  Eggs. — The  size  of  eggs  intended  for  market 

is  equal  in  importance  to  other  requirements.  Marketable 
eggs  should  be  of  uniform  size,  shapely  in  form,  even  in  color, 
and  should  weigh  not  less  than  2  ounces  each.  Eggs  that 
weigh  45  pounds  to  the  crate  of  30  dozen  bring  a  much  better 
price  in  the  market  than  do  eggs  of  smaller  size.  In  the 
production  of  eggs,  size  may  well  be  considered  prior  to  the 
large  yield.  The  size  of  eggs  can  always  be  improved  by 
selecting  for  hatching  only  eggs  that  weigh  2  ounces  or  more 
apiece.  Eggs  that  are  excessively  large  are  not  usually  more 
desirable  as  a  market  product  than  are  the  market  sizes; 
eggs  that  average  2  ounces  will  fill  the  cases  evenly  to  the  top", 
and  the  appearance  of  such  eggs  is  attractive.  Nothing  in 
the  egg  line  is  more  attractive  than  are  eggs  of  large  size  that 
have  clear,  clean,  glossy  shells,  and  that  weigh  2^  ounces  or 
more  apiece,  but  such  eggs  are  not  profitable  when  sold  in 
the  general  markets,  and  for  this  reason  there  is  not  much 
advantage  gained  through  the  production  of  exceedingly 
large  eggs.  Eggs  a  size  larger  than  are  usually  produced  may 
be  selected  for  home  consumption  or  near-by  trade  that  is 
anxious  to  have  the  large  specimens  and  is  willing  to  pay  a 
large  price  for  them.  The  larger  the  eggs,  the  fewer  of  them 
will  the  hen  produce,  and  there  is  no  advantage  to  be  gained 
in  a  monetary  way  through  sending  abnormally  large  eggs  to 
the  market.  The  additional  value  that  is  derived  from  eggs 
weighing  over  2  ounces  does  not  offset  the  fewer  number  that 
the  hens  will  produce  of  the  larger  kind. 


^d  by  Google 


I  U  LAYING  HENS  29 

41,  Care  of  Eg^. — Large  profits  are  impossible  where 
attention  is  not  given  to  details.  In  no  operation  is  better 
pay  received  for  doing  little  things  than  in  the  care  and 
preparation  of  eggs  for  the  market.  It  is  by  no  means 
uncommon  for  some  of  a  lot  of  eggs  to  sell  for  as  much  as 
38  cents  per  dozen,  while  others  of  the  same  lot  sell  for  14 
cents  or  even  less.  The  difference  in  price  is  the  penalty 
paid  for  slipshod  methods  and  slovenliness.  Its  shell  is  the 
only  thing  that  prevents  the  staleness  of  an  egg  from  being 
discovered,  and  the  expert  is  not  often  deceived  even  by  the 
shell,  for  on  fresh-laid  eggs  is  a  bloom  or  finish  caused  by  the 
coating  of  albumen  deposited  outside  the  shell.  This  bloom 
becomes  less  brilliant  each  day,  the  process  being  hastened  by 
heat  and  retarded  by  cold.  As  the  coating  departs,  the  pores 
in  the  shell  open  and  evaporation  of  its  contents  is  hastened. 

The  importance  of  cool  storage  is  seen  when  it  is  realized 
that  eggs  are  fresher  after  3  weeks  of  storage  in  a  cool  place 
than  after  7  days  of  storage  in  a. temperature  of  70  degrees. 
To  keep  the  yolks  from  settling  to  one  side,  the  position  of 
the  eggs  is  frequently  changed.  This  is  done  by  inverting 
the  box  or  case  in  which  the  eggs  are  packed.  As  soon  as 
eggs  are  laid  they  should  be  taken  to  a  cool  place,  and  as  little 
time  as  possible  should  be  lost  in  sending  them  to  their 
destination.  During  hot  weather  the  eggs  should  be  stored 
in  a  cool,  dry  place.  Cellars  that  are  musty  or  tainted  with 
odors  of  oil,  roots,  paints,  or  decayed  vegetables  are  unfit 
storage  places  for  eggs,  for  they  rapidly  absorb  bad  odors  of 
any  kind. 

When  the  temperature  is  80  degrees  or  more,  the  eggs  will 
not  stand  shipment  for  any  considerable  distance,  nor  will 
they  be  of  the  best  quality  for  more  than  3  days  after  laying. 

42.  Small,  dirty,  or  unevenly  shaped  eggs,  or  eggs  that 
have  rough  shells  are  discounted  in  value  when  marketed. 
Promiscuous  lots  of  eggs  sell  poorly,  because  they  must  be 
handled  and  graded  before  they  are  sold.  The  aggregate 
loss  to  the  farmers  because  of  this  haphazard  way  of  marketing 
their  eggs  is  serious,  but  may  be  almost  entirely  obviated  by 
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the  observance  of  a  few  simple  rules  and  customs  in  handling 
the  eggs.  The  nests  in  which  the  eggs  are  laid  must  be  kept 
clean,  thereby  preventing  to  a  great  degree  the  eggs  from 
becoming  stained  with  excrement.  By  frequently  gathering 
the  eggs  they  will  be  prevented  from  being  heated  and 
spoiled  by  broody  hens.  When  the  eggs  are  gathered,  the 
nest  should  be  shaken  up,  cleaned,  and  reshaped.  Broody 
hens  must  be  removed  as  soon  as  they  are  discovered,  for 
eggs  that  are  exposed  to  the  heat  of  the  hens  for  a  single 
night  are  unfit  for  shipment.  Eggs  ought  not  to  be  washed, 
for  the  washing  spoils  the  bloom  or  finish,  and  injures  the 
keeping  qualities.  In  the  same  way,  eggs  that  are  rained  on 
in  transit  are  much  injured. 

43.  Washing  of  Eggs. — When  eggs  are  so  badly  soiled  as 
to  need  washing  to  fit  them  for  market,  they  should  be  cleansed 
in  one  of  several  ways.  A  solution  made  from  I  ounce  of 
ammonia  and  2  quarts  of  water  will  remove  dirt  and  stains 
from  the  shell  of  the  eggs,  and  when  they  have  been  carefully 
cleaned  in  this  solution,  their  appearance  will  be  injured  but 
little.  Eggs  may  be  washed  in  warm  water  and  rubbed  dry 
with  a  piece  of  cotton  cloth  or  flannel.  If  the  stains  are  deep, 
they  may  be  removed  by  rubbing  with  dry,  coarse  salt. 
When  cleaned  in  this  way,  they  should  be  rinsed  in  lukewarm 
water.  Stained  eggs  may  also  be  cleaned  in  lukewarm  water 
that  contains  a  small  amount  of  soap. 

When  soiled  eggs  have  been  cleaned  in  any  one  of  the 
foregoing  ways,  their  appearance  may  be  improved  by  nibbing 
them  briskly  with  a  cloth  that  has  been  moistened  in  a 
solution  of  vinegar  and  salt.  This  solution  is  made  up  of 
4  ounces  of  salt  to  1  pint  of  vinegar.  This  treatment  is  not 
necessary  for  eggs  that  have  been  washed  in  water  containing 
ammonia.  Eggs  may  be  cleansed  by  washing  them  in  sweet 
milk,  buttermilk,  or  in  a  solution  of  water  and  vinegar, 
3  parts  of  water  to  I  part  of  vinegar  in  which  a  tablespoonful 
of  salt  has  been  added  for  each  pint  of  the  liquid.  To  clean 
the  e^s  in  this  way,  they  should  be  soaked  in  the  milk, 
buttermilk,  or  water  and  vinegar  for  not  less  than  an  hour, 
231— ao 
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removed  and  rinsed  perfectly  dean  in  lukewarm  water  that 
has  a  little  glycerine  added  to  it."  When  rinsed  in  this  solu- 
tion, they  should  be  removed  and  placed  on  a  clean,  dry 
cloth  to  dry.  By  the  use  of  glycerine,  the  bloom  or  finish  is 
partly  restored  to  the  shells. 

44.  Egg  Packages. — Eggs  for  retaO  should  be  packed  in 
small  paper  boxes  that  hold  a  dozen  eggs  each.  A  box  made 
for  the  purpose  is  shown  in  Fig.  13.  Such  boxes  can  be 
purchased  at  little  cost.  Eggs  packed  in  boxes  should  be 
carefully  selected  for  evenness  of  size,  shape,  and  color; 
evenness  of  color  is  most  desirable.  When  the  eggs  are  placed 
in  the  boxes,  a  small  piece  of  tissue  paper  cut  square  should 
be  placed  about  them  and  the  eggs  pushed  into  the  division, 
small  Mid  down.  Blue  tissue  paper  should  be  used  for  white- 
shelled  eggs,  and  white  tissue  paper  for  brown-shelled  eggs. 
For  some  markets,  packages  of  this  kind  wilt  add  a  value  of 
several  cents  to  each  dozen  of  eggs  offered  for  sale. 

Eggs  are  usually  sent  to  market  in  wooden  egg  cases  in 
which  are  used  sheets  of  strawboard  and  fillers  of  the  same 
material,  the  strawboard  going  between  the  layers  of  eggs, 
and  the  eggs  being  placed  in  the  fillers,  small  end  down. 
When  these  are  used,  care  should  be  exercised  to  use  only 
clean  fillers.  If  the  fillers  are  soiled  with  dirt  and  contam- 
inated with  odors,  this  will  injure  the  value  of  the  eggs. 
Rats  and  mice  may  possibly  build  their  nests  in  fillers  that 
are  awaiting  use.  When  this  occurs,  the  fillers  are  apt  to  be 
so  soiled  and  polluted  with  bad  odors  that  they  are  unfit  for 
use.  No  boxes  or  packages  of  any  kind  that  are  not  per- 
fectly sweet  and  clean  should  be  used  for  carrying  eggs. 


STORAGE   OF  EGGS  ON  THE  FAHH 

45.  Eggs  fresh  from  the  nest  can  be  kept  in  good  condi- 
tion if  placed  with  the  small  end  down  in  a  box  or  basket 
and  covered  with  bran.  They  should  not  be  packed  tmtil 
all  the  animal  heat  has  passed  from  them.  They  will  keep 
best  if  packed  in  a  cool  place  and  kept  there.     The  bran  that 
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tills  in  close  about  them  will  exclude  the  air  sufficiently  to 
remove  the  possibility  of  much  evaporation.  At  the  same 
time,  there  will  be  sufficient  circulation  of  air  through  the  bran 
to  prevent  the  eggs  from  becoming  moist  or  moldy.  Eggs  can 
be  packed  in  egg  cases  with  the  small  ends  down,  and  the  divi- 
sions filled  in  about  the  eggs  with  bran,  shorts,  or  similar 
material,  to  keep  them  as  above  described.  Eggs  that  are 
kept  in  pans  or  boxes  should  be  moved  each  day  from  one 
receptacle  to  another,  and  should  be  placed  with  the  small 
end  down  as  much  as  possible. 

46.  Small  lots  of  eggs  can  be  kept  at  home  in  cool  cellars 
by  first  covering  the  eggs  with  table  salt.  The  salt  should 
be  used  fairly  dry.  First  a  layer  of  salt  is  spread  over  the 
bottom  of  the  crock;  then  a  layer  of  eggs  is  placed  small  end 
down;  more  salt  and  more  eggs  until  the  crock  is  entirely 
filled.  Eggs  may  be  kept  in  the  same  way  packed  in  bran, 
but  they  will  keep  a  longer  time  when  packed  in  salt  than  they 
will  when  packed  in  bran.  Eggs  that  have  been  gathered 
during  cool  weather,  packed  in  salt,  and  kept  in  cool  cellars, 
will  keep  for  several  months;  packed  the  same  way  in 
bran,  they  may  keep  from  60  to  90  days.  Much  depends 
on  the  careful  packing  and  the  temperature  of  the  cellar 
in  which  they  are  kept.  This  temperature  should  never 
exceed  50°  F. 

47.  Eggs  laid  during  the  early  months  of  spring  are 
desirable  for  storing.  These  eggs  are  usually  produced  in  an 
average  temperature  of  60  degrees.  Eggs  laid  in  the  fall 
will  keep  equally  well.  Such  eggs  can  be  safely  stored  at 
home,  or  they  can  be  kept  in  storage  houses  with  the  assur- 
ance that  they  will  pass  through  the  required  time  and  come 
out  almost  as  good  in  quality  as  they  were  when  stored. 
Summer  eggs  are  less  desirable.  They  are  usually  produced 
in  a  temperature  that  is  almost  warm  enough  to  start  the 
growth  of  the  germs  within  the  shell.  The  slightest  exposure 
of  these  eggs  to  a  temperature  above  90  degrees  is  apt  to 
spoil  them  for  keeping,, and  for  these  reasons  it  is  never  best 
to  attempt  to  store  them  for  future  use. 
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48.  Preserring  of  Eggs. — Eggs  that  are  kid  daring  the 
month  of  April  should,  if  possible,  be  selected  for  storing,  as 
they  will  keep  better  than  will  other  eggs.  Eggs  laid  in  May 
and  June  are  next  best,  but  they  are  not  quite  so  good  for 
the  purpose  as  are  the  eggs  laid  in  April.  The  reason  for 
this  lies  in  the  fact  that  April  eggs  are  usually  very  choice, 
from  the  fact  that  the  fowls  can  have  a  plentiful  supply  of 
fresh-grown  green  food,  which  food  adds  a  rich  color  to  the 
yolk  and  a  delicate  flavor  to  the  eggs.  Some  eggs  do  not  keep 
well,  however,  no  matter  when  they  may  be  laid.  Hens  that 
have  the  free  range  of  bam  yards,  cow  bams,  and  pig  pens 
are  apt  to  gather  food  that  will  be  likely  to  taint  the  flavor 
of  the  eggs.  Such  food  may  transmit  conditions  to  the  eggs 
that  are  detrimental  to  their  keeping  properties.  When  eggs 
are  perfectly  fresh  in  every  way,  they  will  keep  remarkably 
well,  provided  they  are  gathered  as  has  been  stated,  during 
weather  that  is  not  warm,  and  are  put  into  the  preservative 
as  soon  as  the  animal  heat  has  left  them. 

The  success  obtained  from  preserving  eggs  depends  lai^ely 
on  the  care  given  to  the  selecting  of  the  eggs,  the'  preparation 
of  the  liquid,  and  the  placing  of  the  eggs  where  the  tempera- 
ture will  be  even  and  cool.  Eggs  of  bad  flavor  will  not 
improve  in  this  or  any  other  manner  of  preserving.  Eggs 
that  have  a  bad  odor  before  being  put  into  the  preserving 
liquid  will  deteriorate  rather  than  improve.  Eggs  of  poor 
quality  will  not  be  made  better,  but  good  eggs  will  keep  and 
remain  good  food  when  they  have  been  put  away  properly. 

49.  Eggs  may  be  preserved  in  lime  water,  provided  they 
are  kept  in  tall  vessels;  either  stone  crocks  or  butter  tubs 
can  be  used.  The  liquid  for  covering  the  eggs  is  made  in  the 
proportion  of  3  gallons  of  water  to  1  pound  of  salt  and  1  quart 
of  finely  slaked  time,  the  lime  and  salt  to  be  mixed  in  the 
water.  This  is  to  be  stirred  frequently  for  a  period  of  1  to 
2  days.  Following  this,  the  liquid  should  be  permitted  to 
settle.  The  crock  or  tub  is  then  almost  filled  with  eg^, 
placed,  as  far  as  possible,  with  the  small  end  down.  The 
clear  liquid  solution  of  lime  and  salt  is  poured  over  them 
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until  the  surface  of  the  water  is  fully  an  inch  above  the  top 
of  the  eggs.  The  vessel  should  be  kept  in  an  out-of-the-way 
place,  where  the  temperature  will  not  exceed  50°  F.  A  thin 
covering  of  lime  will  form  on  the  top  of  the  liquid.  If  undis- 
turbed, this  covering  will  protect  the  contents  from  outer 
influences. 

50.  A  solution  made  of  1  gallon  of  silicate  of  soda,  or 
wat«r  glass,  and  9  gallons  of  water  is  an  efficient  preservative 
for  eggs.  The  water  glass  must  be  dissolved  in  warm  water 
and  must  be  well  stirred  until  thoroughly  mixed  with  the 
water.  When  cool,  this  solution  should  be  poured  over  eggs 
placed  in  vessels  as  described  in  the  foregoing  paragraph. 
Eggs  will  beep  fairly  fresh  in  this  solution  for  5  or  6  months, 
and  they  have  been  kept  in  edible  condition  for  a  year  in  a 
solution  of  this  kind.  This  can  be  accomplished,  however, 
only  when  they  are  kept  in  cool  places  and  in  a  temperature 
that  does  not  exceed  45°  F.  Experiments  have  shown  that 
under  some  conditions  a  solution  of  5  per  cent,  of  water  glass 
and  95  per  cent,  of  water  will  answer  well  for  the  keeping  of 
eggs;  and  they  will  keep  fairly  well  in  a  3-per-cent.  solution  of 
the  same  material.  The  amount  used  depends  on  the  strength 
of  the  water  glass,  which  is  a  chemical  preparation  that  may 
be  of  several  strengths.  When  the  water  glass  used  is  of  the 
highest  grade,  less  is  required  than  of  the  lower  grades. 

51.  When  the  eggs  are  removed  from  either  of  these 
solutions  they  should  be  rinsed  entirely  free  from  the  lime 
water  or  the  solution  of  water  glass.  To  do  this,  the  eggs 
can  be  placed  either  in  a  sieve  or  colander,  and  running 
streams  of  fresh  water  permitted  to  pass  through  them,  or 
buckets  of  fresh  water  may  be  poured  over  them.  After 
being  thoroughly  rinsed,  and  before  they  are  packed  for  ship- 
ment they  should  be  laid  out  either  on  a  dry  cloth  or  on 
boards  until  they  have  become  thoroughly  dry. 
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COMMERCIAL  QUALITIES  OF  EGGS 


POOD  VALUE  AND  USES  OF  EGGS 

1.  ConsimiptioiL  of  Eggs. — Throughout  the  greater  por- 
tion of  the  world  eggs  are  more,  commonly  eaten  than  any 
other  kind  of  food  except  bread.  In  the  United  States,  the 
value  of  poultry  and  eggs  combined  is  greater  than  that 
of  all  other  animal  food,  and  is  nearly  equal  to  that  of  com. 
That  eggs  should  be  a  favorite  food  may  be  well  understood 
when  it  is  realized  that  they  combine  the  qualities  of  high 
food  value,  ease  of  preparation,  and  palatability.  There  is 
no  kind  of  animal  food  that  can  be  prepared  so  readily  for  the 
table  or  for  the  lunch  basket  as  eggs.  But  few  kinds  of  foods 
can  be  put  to  so  many  uses  or  can  be  cooked  in  so  many 
different  way^,  and  but  few  kinds  of  food  equal  eggs  in 
palatability  and  attractiveness.  Eggs  are  composed  of  the 
food  principles  that  best  nourish  the  body ;  in  fact,  the  chemical 
composition  of  the  egg  and  of  the  human  body  is  nearly  the 

Eggs  are  also  a  cheap  food;  at  25  cents  a  dozen  they  are  less 
costly  than  most  meats.  A  dozen  eggs  will  better  serve  a 
family  of  six  than  will  1)  pounds  of  meat,  a  fair  valuation 
of  which  is  about  30  cents. 

Eggs  with  milk  make  excellent  food  for  children  and 
invalids;  both  foods  are  complete  and  may  be  used  separately 
or  together.     On  account  of  their  many  advantages,  the  con- 

|u 


^d  by  Google 


2  MARKET  EGGS  §  12 

sumption  of  eggs  has  greatly  increased  within  the  past  few 
years,  and  undoubtedly  will  continue  to  increase  as  improve- 
ments are  made  in  packing  and  shipping. 

The  weight  of  eggs  depends  on  the  breed  of  poultry  that 
lays  them.  The  average  weight  of  eight  hen  eggs  or  eleven 
guinea  eggs  is  1  pound.  A  duck  egg  weighs  3  ounces  or  a 
Uttle  more;  a  turkey  egg  weighs  4  ounces,  more  or  less;  and 
a  goose  egg  weighs  between  6  and  7  ounces. 

2.  Composition  of  Eggs. — About  11  per  cent,  of  hen  eggs 
consist  of  shell,  32  per  cent,  of  yolk,  and  57  per  cent,  of  white. 
The  white  and  yolk  are  made  up  of  72  per  cent,  of  water. 
Table  I,  which  is  adapted  from  a  bulletin  of  the  United  States 
Department  of  Agriculture,  gives  the  composition  and  fuel 
value  of  the  eggs  of  the  common  domestic  poultry,  and,  for 
purposes  of  comparison,  the  composition  and  fuel  value  of 
some  of  the  more  common  <oods  other  than  eggs. 

3.  Relative  Food  Value  of  Eggs. — Protein  and  fats  are  the 
food  principles  found  in  eggs  and  in  meat ;  carbohydrates  are 
present  in  these  foods  in  such  small  quantities  as  to  be 
unworthy  of  notice.  A  study  of  the  composition  of  meat  and 
eggs  shows  for  meat  a  nutritive  ratio  of  1  to  2.2,  and  for  eggs 
a  nutritive  ratio  of  1  to  1.76.  Although  eggs  have  a  narrower 
nutritive  ratio  than  meat,  they  do  not  contain  as  much  protein 
or  fat.  Meat  will  supply  more  power  or  force  of  endurance 
than  eggs  and  is  therefore  a  better  food  for  persons  exposed 
to  cold  weather.  Eggs  are  better  suited  for  those  who  are 
not  so  exposed  and  for  use  during  warm  weather.  Com- 
pared with  wheat  flour  and  potatoes,  eggs  contain  more 
protein  and  fat  but  less  carbohydrates,  and  have  a  closer 
nutritive  ratio.  Eggs  combined  with  wheat  bread  and 
potatoes  form  a  nutritious  diet. 

Raw  and  soft-boiled  eggs  are  digested  in  about  2  hours; 
hard-boiled  eggs  are  digested  in  3  hours;  the  yolk  of  hard- 
boiled  eggs  is  digested  more  readily  than  the  white.  Meat 
and  bread  are  digested  in  about  3  hours,  or  a  little  less.  The 
less  eggs  are  cooked,  the  more  easily  they  are  digested. 
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A  comparison  of  the  relative  food  value  of  eggs,  meat,  and 
bread  is  favorable  to  bread,  yet  bread  does  not  fully  supply 
the  needs  of  the  body.  If  10  cents  were  spent  for  five  eggs 
that  contain  .6  pound  of  total  food,  it  would  provide  .08  pound 
of  protein  and  .05  pound  of  fat  having  a  fuel  value  of  425 
calories.  The  same  amount  expended  for  lean  meat  at 
20  cents  per  pound  would  buy  .5  pound  of  food  material  that 
contains  about  .08  pound  of  protein  and  .09  pound  of  fat 
having  a  fuel  value  of  694  calories.  The  same  sum  spent  for 
bread  would  buy  a  2-pound  loaf,  which  would  contain  about 
.18  pound  of  protein,  .03  pound  of  fat,  and  1.06  pounds  of 
carbohydrates  having  a  fuel  value  of  2,532  calories.  From 
the  foregoing  it  will  be  seen  that  eggs  do  not  furnish  the 
heat -producing  materials  in  such  large  amounts  as  do  meat 
and  bread. 

4.  Uses  of  Eggs. — In  addition  to  their  use  as  food,  eggs 
are  used  to  a  limited  extent  for  other  purposes.  The  white 
of  an  egg  is  a  remedy  for  bums,  and  if  taken  in  time  it  is 
an  effective  antidote  for  poisoning  by  corrosive  sublimate. 
Food  or  bones  lodged  in  the  throat  can  sometimes  be  dis- 
lodged by  swallowing  a  raw  egg.  The  oil  extracted  from  the 
yolk  has  healing  properties,  and  the  inner  lining  or  mem- 
brane of  the  shell  can  be  used  as  an  adhesive  plaster. 
Eggshells,  on  account  of  the  purity  of  the  carbonate  of  lime 
of  which  they  are  largely  composed,  are  used  in  compounding 
medicine  and  for  several  other  purposes. 

There  is  a  limited  demand  for  rotten  eggs  for  the  finishing 
of  some  kinds  of  leather.  They  may  be  used  as  fertilizer, 
and  in  many  instances  they  are  used  in  the  manufacture  of 
calico.  The  supply,  however,  is  much  greater  than  the 
demand,  and  such  eggs  bring  but  a  few  cents  a  dozen.  Often 
the  price  paid  for  them  is  not  sufficient  to  cover  the  cost  of 
transportation,  which  in  most  cases  is  paid  by  the  shipper. 
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CONDITIONS  APPECTINQ  MARKET  VALITB 

5.  Freshness.^ — The  egg  as  laid  is  a  finished  product,  its 
food  material  being  sealed  inside  the  shell,  which  is  made 
air-tight  by  a  coating  of  albumen.  As  long  as  this  coating 
retains  its  bloom  and  remains  unbroken,  the  egg  will  sell  for 
more  than  at  any  other  time.  If  the  egg  is  kept  for  future 
use  it  must  be  kept  away  from  the  dangers  that  accompany 
exposure  to  heat,  moisture,  and  rapid  temperature  changes. 
The  degree  of  freshness  of  an  egg  may  be  judged  from  its 
appearance,  the  bloom  disappearing  from  the  shell  and  the 
interior  of  the  egg  becoming  more  or  less  shrunken  with  age. 
Freshness  alone,  however,  is  not  a  guarantee  of  quality. 
New-laid  eggs  may  be  unsavory  because  of  the  consumption  of 
tainted  food  by  the  fowls  that  laid  them,  and  new-laid  eggs  are 
often  condemned  as  stale  when  the  only  defect  is  poor  flavor. 

6.  Cleanliness.— Of  all  the  qualities  desirable  in  market 
eggs,  cleanliness  is  one  of  the  most  important.  To  have  this 
quality  in  eggs  it  is  necessary  that  strict  attention  be  given 
to  the  sanitary  condition  of  the  dwellings,  outbuildings,  bams, 
stock  pens,  bam  yards,  and  poultry  houses  at  the  plant  in 
which  the  eggs  are  produced.  If  filth  is  anywhere  abundant 
on  the  plant,  the  hens  will  find  it,  and,  unfortunately,  they  do 
not  hesitate  to  eat  and  drink  in  unsanitary  places.  If  the 
food  and  water  consumed  by  the  hens  are  taken  from  bam 
yards  and  pig  pens,  the  feet  and  shanks  of  the  hens  become 
filthy  and  in  time  they  soil  the  nests  and  eggs,  thereby  injuring 
the  appearance  and  market  value  of  the  product. 

Bacteria  that  cause  decomposition  multiply  rapidly  in 
filthy  nests,  and  if  from  any  cause  the  shell  of  the  egg  becomes 
moist  it  is  easy  for  the  bacteria  to  enter  the  eggs  before  they 
are  gathered  from  the  nests.  It  is  even  possible  for  injurious 
bacteria  to  enter  the  egg  before  it  is  laid,  infection  in  such 
cases  being  caused  by  tainted  food  or  polluted  water. 

Eggs  that  are  perfectly  clean  and  have  the  bloom  of  fresh- 
ness on  their  shells  are  practically  certain  to  be  free  from 
bacteria. 
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Eggs  that  are  dirty,  damp,  or  affected  with  stains  of  any 
kind  have  deteriorated  and  will  decompose  rapidly  if  exposed 
to  heat  and  damp  air. 

Eggs  that  are  exposed  to  the  attacks  of  the  right  kind  of 
flies  are  fly-blown  in  the  same  way  as  meat  in  the  summer 
time. 

7.  Flavor. — Cleanliness  and  flavor  of  eggs  are  very 
intimately  associated,  and  cleanliness  about  the  poultry  plant 
and  the  proper  feeding  of  the  hens  will  assure  eggs  of  fine 
flavor.  Such  eggs,  when  fresh,  can  be  guaranteed  to  be  of 
first  quality  and  will  sell  freely  at  all  times  at  prices  far  in 
advance  of  the  market  price  of  ordinary  eggs. 

Notwithstanding  the  fact  that  the  eggs  of  hens  vary  in 
shape  and  in  color  of  shell  or  yolk,  there  is  little  difference  in 
their  flavors  provided  they  are  cooked  in  the  same  manner. 
The  eggs  of  turkeys  and  geese  have  naturally  a  more  pro- 
nounced flavor  than  do  the  eggs  of  other  fowl,  their  flavor 
being  even  stronger  than  that  of  duck  eggs. 

8.  Decomposition. — Bacteria,  or  germs,  are  the  prime 
cause  of  decomposition  in  eggs,  but  they  are  harmless  to  the 

egg  unless  they  can  find  their  way  into  its  interior.  They 
may  infect  the  egg  in  the  ovary  or  in  the  oviduct  before  it  is 
laid;  in  the  nest  immediately  after  it  is  laid;  or  in  the  course 
of  handling  after  it  is  taken  from  the  nest. 

In  Fig.  1  is  shown  the  interior  of  a  hen's  abdomen.  In 
this  illustration  the  gradual  growth  of  the  yolk  and  egg  from 
the  merest  speck  to  full  size  is  apparent.  Whenever  there  is 
a  diseased  condition  of  the  ovary  or  when  bacteria  exist 
inside  of  the  oviduct,  eggs  in  the  process  of  growing  will  be 
infected.  An  infection  of  this  kind  may  cause  the  egg  to 
deteriorate  more  quickly  than  it  otherwise  would,  or,  in 
extreme  cases,  even  to  rot,  but  such  infections  rarely  cause 
disease  in  the  consumer,  nor  do  they  injure  the  food  value 
of  eggs  that  are  consumed  in  a  short  time  after  they  are  laid. 
The  ovary  or  the  oviduct  of  the  hen  may  become  infected 
because  of  impurities  in  the  food  or  water  supply.  If  the 
hen  is  well  nourished  on  clean  food  and  supplied  with  fresh 
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water,  there  is  little  danger  that  the  egg-producing  organs 
will  become  diseased. 

When  the  egg  is  laid  the  shell  is  coated  with  a  thin  layer 
of  albumen,  -which  fills  the  pores.  Bacteria  will  not  be  able 
to  enter  the  egg  as  long  as  this  layer  remains  intact.  As 
soon,  however,  as  the  coating  is  moistened  or  broken,  bacteria 
of  various  kinds  find  a  ready  entrance,  and  when  the  temper- 
ature and  other  conditions  are  right  they  cause  it  to  dete- 
riorate in  value  rapidly. 

Unless  the  nests  are  kept  clean  and  dry,  it  is  easy  for  the 
eggs  to  become  infected  with  bacteria  as  soon  as  they  leave 
the  hen.  In  the  process  of  grading  and  packing,  and,  in  fact, 
in  all  the  different  steps  of  handling  eggs,  care  should  be 
taken  to  see  that  everything  that  touches  them  is  clean 
and  dry. 

There  is  less  danger  of  infection  in  cool  than  in  warm 
weather.  For  this  reason,  eggs  laid  in  the  spring  remain 
in  a  good  condition  longer  than  those  laid  in  the  warmer 
season.  As  eggs  that  are  to  be  stored  must  be  in  good  con- 
dition, spring  eggs  are  especially  desirable  for  commercial 
storage  purposes.  This  kind  of  egg  should  also  be  selected 
for  preservation  and  storage  on  the  farm. 

Bacteria  in  eggs  do  not  multiply  in  low  temperatures,  nor 
do  they  grow  to  any  extent  in  a  temperature  lower  than 
50"  F.  At  temperatures  higher  than  this  their  growth  is 
constant  and  rapid.  A  sudden  change  from  low  to  high 
temperature  stimulates  the  growth  of  bacteria.  This  enables 
bacteria  to  destroy  eggs  in  the  same  manner  as  they  destroy 
milk  and  all  kinds  of  meat.  Eggs  in  storage  should  be  kept 
at  a  temperature  of  34°  P.  or  lower.  The  sudden  deteriora- 
tion of  eggs  taken  from  storage  is  not  usually  due  to  bacteria 
already  in  them,  but  rather  to  the  subsequent  entrance  of 
bacteria  when  the  albuminous  coating  of  the  shell  becomes 
destroyed  in  sweating. 


^d  by  Google 


MARKET  EGGS  §  12 


PREPARATION  OF   EGGS   FOR   MARKET 

GATHERING  AND  GRADING  OF   EGGS 

9.  Collectiog  of  Eggs. — A  large  part  of  all  the  eggs  sold 
come  from  farms  rather  than  from  poultry  plants.  The 
collection  of  eggs  begins  with  the  irregular  efforts  made  by 
the  farmer,  who  takes  them  to  town  or  to  the  village  merchant, 
who,  in  turn,  sells  them  to  the  traveling  huckster.  These 
sales  or  deliveries  are  made  with  no  definite  regularity,  and 
when  the  eggs  reach  the  huckster  they  are  of  all  grades,  con- 
ditions, and  ages.  Later  they  are  sent  to  regular  buyers, 
who  sort  and  repack  them  prior  to  sending  them  to  large 
commission  houses  in  the  cities.  A  large  part  of  all  such 
eggs  are  from  10  days  to  2  weeks  old  before  they  reach  the 
commission  houses.  The  condition  of  these  eggs  depends, 
of  course,  on  the  season  of  the  year  and  on  the  care  they  have 
received.  If  they  have  been  kept  cool  and  have  been  well 
cared  for  they  will  be  in  good  condition;  on  the  other  hand, 
if  they  have  been  exposed  to  great  variations  of  temperature 
they  will  be  of  inferior  quality. 

From  the  beginning  of  November  to  the  end  of  December, 
as  much  as  25  per  cent,  of  the  eggs  collected  may  be  worthless, 
the  large  loss  at  this  time  of  the  year  being  due  to  the  infre- 
quency  with  which  the  eggs  are  marketed  by  the  farmer.  For 
similar  reasons,  20  per  cent,  of  the  eggs  are  lost  that  are 
collected  during  January  and  February  and  from  May  to 
October.  The  smallest  loss  is  sustained  when  the  eggs  are 
most  plentiful,  which  is  during  March,  April,  and  May. 
During  these  months  the  temperature  is  fairly  cool  and  the 
eggs,  on  account  of  the  great  production  at  this  time,  are 
sent  to  market  frequently. 

All  the  loss  described  must  be  equalized  between  pro- 
ducer and  buyer,  and  just  as  long  as  the  causes  are  sustained. 
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the  prices  paid  to  the  producer  will  be  lower  and  the  selling 
prices  to  the  consumer  will  be  higher  than  they  would  be  if  all 
the  eggs  laid  could  be  saved.  The  loss,  of  course,  is  caused 
largely  by  the  producer,  who  does  not  realize  the  importance 
of  cleanliness  in  the  poultry  house,  proper  care  of  the  eggs, 
and  their  prompt  delivery  to  the  market.  The  local  buyers, 
in  turn,  add  to  the  delay  by  holding  their  eggs  for  larger 
shipments,  in  order  to  save  transportation  charges. 

The  conditions  in  any  given  locality  improve  rapidly  as 

soon  as  better  knowledge  of  the  care  of  eggs  and  better 

TABLE  II 

STANDARDS    FOR    KGaS 


American  Standard 

English  Standard 

!   Potnts 

Points 

Shape 

Color  and  finish 

Weight 

Condition 

3° 
40 

IS 

Freshness 

Size 

Texture  of  shell 

Uniformity   of   size, 

color,  and  shape  . . 

Cleanliness     and 

40 

IS 

15 

•5 
IS 

100 

100 

systems  of  transportation  are  obtained.  In  order  to  prosper, 
one  must  take  advantage  of  all  opportunities,  and  there  are 
countless  opportunities  for  improvement  in  the  selling  of 
eggs  as  practiced  in  the  United  States. 

Great  saving  in  the  farm  districts  could  be  made  through  a 
combined  effort  on  the  part  of  both  the  producer  and  the 
buyer  to  gather  the  eggs  quickly  and  to  store  them  in  a  cool 
place  as  soon  as  gathered. 

10.  Standards  for  Eggs. — Eggs  are  graded  in  many  ways. 
The  number  of  grades  varies  in  different  markets;  in  general, 
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it  may  be  said  that  eggs  are  graded  according  to  their  size, 
shape,  color  of  shell,  Bnish  of  shell,  and  general  condition. 
In  England,  an  official  standard  of  points  has  been  adopted 
for  use  in  grading  eggs,  but  in  America  there  is  no  official 
standard.  The  American  scale  of  points  given  in  Table  II 
is  of  local  origin  and  is  intended  to  be  used  merely  as  a  sug- 
gestion rather  than  as  a  hard-and-fast  standard. 


11.  Three  Primary  Grades  of  Egg?. — Eggs  that  are  not 
graded  on  the  farm  or  poultry  plant  are  gathered  by  dealers 
or  hucksters  and  are  examined  or  graded  at  some  central 
station  before  being  sold  or  placed  in  storage.  At  this  point 
eggs  that  are  undersized,  rough  in  shell,  of  irregular  form, 
cracked  or  soiled,  are  set  aside;  the  other  eggs  are  graded  and 
repacked. 
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In  Fig.  2  are  shown  what  may  be  called  the  three  primary 
grades  of  eggs,  which  are  the  brown  shelled  shown  in  (a), 
the  white  shelled  shown  in  (b),  and  those  of  assorted  shades 
and  colors  shown  in  (c).  These  grades  are  packed  separately 
and  shipped  to  candlers,  who  still  further  examine,  grade, 
and  pack  the  eggs  for  daily  sale  or  for  storage.  The  profit 
of  these  dealers  comes  to  them  largely  through  the  neglect 
of  the  producer.  Grading  and  packing  should  be  done  where 
the  eggs  are  produced,  as  by  so  doing  the  cost  of  transporta- 
tion of  worthless  eggs  may  be  saved,  a  higher  price  obtained 
for  the  eggs  sold,  and  the  candler's  profit  saved. 

12.  Candling  of  Eggs. — In  candling  eggs,  each  one  is 
handled  separately  and  is  held  for  an  instant  before  a  bright 
light,  thus  showing  to  the  experienced  candler  the  condition 
of  the  contents  of  the  shell.  The  room  in  which  the  eggs  are 
candled  must  be  dark  with  the  exception  of  the  single  light 
used  in  the  work.     The  light,  which  may  come  either  from  an 

electric  bulb  or  an  oil  lamp,  is  en- 
closed in  a  tin  can,  box,  or  other 
appliance  made  for  the  purpose.  The 
candling  box  shown  in  Fig.  3  is  made 
of  tin  and  holds  the  electric  bulb  in 
the  right  position  to  throw  the  light 
directly  through  the  opening  in  the 
side  of  the  lamp.  When  the  egg  is 
held  in  front  of  the  light,  its  con- 
dition is  plainly  seen  and  it  is  placed 
Pio.  4  in  the  receptacle  that   contains  the 

class  of  eggs  to  which  it  belongs.     The  classes  are  as  shown 

by  the  labels  on  the  cases. 

13.  Testing  Eggs  on  the  Fann.^It  is  especially  desirable 
that  all  eggs  sold  during  the  summer  should  be  tested,  which 
can  be  done  on  the  farm  in  the  same  way  that  eggs  are  tested 
for  fertility.  By  candling  his  eggs  at  home,  the  producer  gets 
a  good  idea  of  their  quality  and  is  in  a  position  to  insist  on  a 
full  price  for  them.  As  has  been  said  elsewhere,  the  light 
from  a  lamp  fitted  with  a  magnifying  lens  is  best  for  testing 


^dbyGoogle  ' 


8 12  MARKET  EGGS  16 

purposes.  In  Fig.  4  is  shown  a  cover  for  the  light  used  in 
testing  on  the  farm.  This  cover  may  be  made  of  a  section 
of  stovepipe,  as  shown,  of  a  piece  of  tin,  or  an  old  tin 
fruit    can.       The   only   essential   thing  is    that   the    cover 


have  a  hole  in  it  through  which  the  light  may  shine  on  the 
egg.  The  hole  should  be  a  little  smaller  than  the  cross-section 
of  the  egg. 
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The  age  of  eggs  may  also  be  ascertained  by  means  of  a  simple 
gravity  test.  If  fresh-laid  eggs  are  placed  in  a  brine  made 
by  dissolving  4  ounces  of  salt  in  a  quart  of  water,  they 
will  sink  below  the  surface  but  will  not  quite  rest  on  the  bot- 
tom of  the  vessel.  Eggs  about  three  days  old  will  Hoat  nearer 
the  top,  and  eggs  that  are  a  week  or  more  old  will  rise  to  the 
surface.  The  older  the  eggs  the  larger  will  be  the  amount  of 
eggshell  exposed  above  the  surface  of  the  water. 

14.  Conditions  that  Decide  Grading. — The  freshness  of  an 
egg  is  judged  largely  by  the  size  of  the  air  cell.  The  eggshell 
is  entirely  full  when  laid,  but  as  the  egg  cools  and  its  contents 
contract  the  air  cell  begins  to  form  between  the  two  mem- 
branes that  line  the  inside  of  the  shell.     When  exposed  to  the 


air,  a  certain  amount  of  evaporation  of  the  contents  of  the 
egg  takes  place  and  the  air  cell  increases  in  size.  The  size 
of  the  air  cell  in  fresh  eggs  and  in  eggs  that  have  been  well 
cared  for  will  be  small,  -and  fresh  eggs  should  appear  clear 
and  bright  and  free  from  spots,  as  shown  in  Fig.  5  (a). 

When  broken  into  a  saucer,  the  yolk  of  a  fresh  egg  should 
stand  up  as  shown  in  Fig.  C.  Blood  spots  are  frequently 
noticed  on  perfectly  fresh  eggs.  These  spots  are  deposited 
on  the  yolk  when  it  passes  from  the  ovisac  into  the  oviduct, 
their  presence  being  due  to  the  rupture  of  a  small  blood  vessel 
in  the  ovisac,  and  the  blood  is  enclosed  with  the  yolk  by  the 
albumen.  While  unpleasant  to  look  iipon,  the  blood  really 
does  no  harm  and  the  quality  of  the  egg  is  not  injured.  The 
white  of  new-laid  eggs  is  dense  and  clastic,  and  where  it  joins 
the  yolk  it  is  almost  solid. 
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tS.  Under  continued  exposure  to  heat,  the  contents  of 
eggs  will  evaporate  to  a  greater  or  less  extent,  and  the  eggs 
will  appear  as  shown  in  Fig.  5  (b) .  Such  eggs  are  known  as 
KhmnkeD  eggs.  In  contrast  with  the  clear  appearance  of  the 
fresh  egg,  the  white  of  the  shrunken  egg  is  not  clear  and  the 
yolk  shows  heavy  through  the  shell. 

When  a  shrunken  egg  is  broken  and  turned  into  a  saucer, 
the  yolk  lies  flat,  as  shown  in  Fig.  7.  The  greater  portion  of 
e^s  that  are  sold  are  more  or  less  shrunken. 

A  large  air  cell  should  not  always  be  accepted  as  an  indica- 
tion of  age.  As  eggs  cool,  the  contents  contract;  when  the 
eggs  are  again  heated  the  contents  expand,  evaporation  is 
quickened  and  further  shrinkage  enlarges  the  air  cell.     This, 


however,  may  be  found  sometimes  with  eggs  only  a  few  days 
old,  exposure  to  heat  giving  them  large  air  cells.  When 
shrunken  eggs  are  roughly  handled,  the  membrane  may  be 
broken  and  the  entire  contents  of  the  egg  mixed  with  air. 
When  this  occurs,  the  albumen  weakens  and  assumes  a  watery 
appearance  and  the  eggs  are  known  as  watery  eggs.  Eggs 
in  this  condition  will  not  stand  up  when  beaten,  and  for  this 
reason  are  not  very  good  fpr  baking  purposes. 

A  watery  egg  is  shown  in  Fig.  5  (_c) .  Although  watery  eggs  are 
suitable  for  scrambled  eggs  and  for  omelets,  they  are  strongly 
discriminated  against  in  the  market.  Watery  eggs  are 
plentiful  in  lots  of  eggs  gathered  in  the  late  summer  and  held 
for  higher  prices  in  the  fall,  Such  lots  of  eggs  are  nearly 
always  exposed  to  more  or  less  heat  and  frequently  are  kept 
in  moist  cellars.     Moisture,  as  has  been  shown,  predisposes 
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the  eggs  to  decay  and  when  such  eggs  are  shipped,  they  fre- 
quently become  worthless  in  transit. 

16.  The  appearance  of  a  rotten  tgg  is  shown  in  Fig.  5  (d). 
The  yolk  is  mixed  with  the  white  and  the  entire  contents  of  the 
egg  is  decayed. 

Eggs  that  are  soiled  or  stained  from  any  cause  and  eggs  that 
have  been  badly  washed  in  an  attempt  to  clean  them  are 
graded  as  dirties.  The  market  value  of  these  is  low.  There 
are  three  causes  for  dirty  eggs,  all  of  which  may  be  corrected 
by  the  producer:  (1)  Filthy  nests,  in  which  the  eggs  are 
soiled  with  excrement  from  the  hen;  (2)  nests  in  which  the 
straw  is  damp,  thus  staining  the  eggs;  (3)  breaking  of  eggs  in 
the  shipping  case.  Although  loss  from  the  cause  last  named 
cannot  be  wholly  prevented,  it  can  be  considerably  lessened 
by  not  packing  thin-shelled  eggs  and  eggs  that  are  cracked 
or  broken. 

17.  Grading  for  Immediate  Sales. — Grading  for  imme- 
diate sales  differs  materially  from  that  for  storage  purposes. 
Wljen  grading  for  immediate  sale,  the  number  of  grades  is 
according  to  the  prices  quoted  in  the  market  reports  of  the 
locaHty  in  which  they  are  to  be  sold.  Fancy,  fresh,  dirty, 
check  or  cracked,  and  storage  eggs  are  the  five  common 
gradings;  in  fact,  these  are  the  only  grades  in  which  the 
general  producer  is  interested.  Eggs  that  come  from  short 
distances,  or  near-by  eggs,  are,  however,  frequently  graded  as 
near-by  fresh-gathered  extra  firsts  and  firsts,  according  to 
appearance.  Fresh-gathered  eggs  that  come  from  distant 
places  maybe  graded  as  firsts,  seconds,  and  thirds,  according 
to  their  fieshness  and  general  appearance.  Fresh- gathered 
firsts  sell  at  from  4  to  10  cents  per  dozen  more  than  thirds 
of  the  same  class,  the  difference  in  price  depending  mainly  on 
the  difference  in  freshness  of  the  different  grades.  The 
importance  of  the  daily  gathering  and  shipping  of  the  eggs 
is  hereby  emphasized. 

18.  Fancy  Hennery  Eggs. — Eggs  that  go  directly  from 
the  farm  to  the  market  are  usually  sold  as  fancy  hennery  eggs, 
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and  are  really  the  best  grade  of  eggs  sold.  Except  in  the 
quotations'  from  the  Boston  market,  this  grade  of  eggs  is 
rarely  mentioned  in  the  market  quotations.  However, 
regular  shipments  of  fancy  hennery  eggs  go  frequently  into 
the  New  York  market  and  into  the  other  markets.  Eggs  of 
this  grade  are  not  generally  ^nt  through  the  regular  trade 
channels:  the  greater  part  is  sold  direct  to  dealers,  who 
willingly  pay  a  price  that  is  well  in  advance  of  the 
regular  market  quotations  for  fresh-gathered  extra  firsts. 
To  be  accepted  as  fancy  hennery  eggs,  they  must  be  strictly 
fresh,  all  of  one  kind,  of  even  size,  of  pleasant  flavor,  and  must 
reach  the  market  within  48  hours  after  being  laid.  There  is 
always  a-  ready  demand  for  them,  but  there  are  seldom  enough 
eggs  of  this  kind  to  keep  the  market  fully  supplied. 

19.  Loss  of  Eggs. — Much  loss  is  occasioned  by  eggs 
becoming  overheated  for  a  considerable  length  of  time. 
Fertilized  eggs  will  be  spoiled  by  chick  development  if  they 
are  held  for  36  hours  at  a  temperature  of  90°  F.  The  entire 
contents  of  eggs  so  exposed  are  darkened  and  the  developing 
embryo  is  plainly  visible.  Chick  development  also  takes 
place  in  eg^s  that  are  long  exposed  to  a  temperature  of  more 
than  70°  F.  To  avoid  loss  from  chick  development  during 
warm  weather,  the  eggs  must  be  gathered  frequently  and  be 
kept  in  cool  places.  Infertile  eggs,  of  course,  will  not  be  spoiled 
by  chick  development,  but  they  will  become  shrunken  when 
exposed  to  heat;  hence,  it  is  advisable  to  care  for  them  in  the 
same  way.  Clear  eggs  taken  from  an  incubator  or  from  a 
sitting  hen  are  fit  for  food  unless  the  yolk  has  become  broken. 
Such  eggs,  of  course,  should  not  be  sold  as  new-laid  eggs. 

The  loss  from  the  heating  of  eggs  is  especially  great  in  warm 
climates.  Indeed,  it  is  stated  that  in  Texas  the  egg  business 
is  at  a  standstill  from  the  middle  of  June  until  cool  weather  in 
the  fall.  In  prolonged  spells  of  hot  weather  throughout  the 
region  west  of  the  Mississippi,  it  is  by  no  means  uncommon 
to  find  hatched  chickens  in  egg  cases.  Such  occurrences,  of 
course,  can  be  prevented  by  properly  gathering,  packing,  and 
caring  for  the  eggs. 
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The  loss  from  rotten  eggs  is  small  when  compared  with  that 
of  shrunken  eggs.  Comparatively  few  eggs  decay  after  reach- 
ing the  market,  the  greatest  loss  from  this  cause  being  on  the 
farm  from  fertilized  eggs.  Eggs  are  especially  liable  to  decay 
if  they  are  cooled  and  then  become  heated  in  a  damp,  musty 
place. 

TABIiE  III 

PEBCENTAGE    IX>S8    OF    TOTAL    BOO    CBOP 


Percent 


Dirty  eggs 

Broken  eggs 

Chick  development 

Shrunken  or  held  eggs 

Rotten  eggs 

Moldy  and  bad-flavored  eggs  . 

Total 


If  a  rotten  egg  becomes  broken  in  a  case  of  good  eggs,  the 
contents  of  the  entire  package  are  lessened  in  value. 

20.  The  per  cent,  of  loss  of  the  total  egg  crop  of  the  United 
States  from  various  causes  is  shown  in  Table  III,  which  is 
adapted   from   a  bulletin   pubhshed  by  the   United  States 

Department  of  Agriculture. 


PBESEBVATION  OF  EGGS 


COLD    STORAGE    OF    EGGS 

21.  Reason  for  Storage  of  Eggs. — As  a  result  of  the 
development  of  cold  storage,  eggs  that  would  otherwise  decay 
and  become  a  total  loss  are  kept  for  a  long  time  in  a  good 
condition  for  food.  By  the  use  of  cold  storage,  all  kinds  of 
poultry  products  are  kept  over  from  the  season  of  plenty  to 
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that  of  scarcity.  Cold  storage,  by  tending  to  keep  prices 
imiform  throughout  the  year,  benefits  producer  and  consumer 
alike.  When  eggs  are  most  plentiful  in  spring  and  would  of 
necessity  be  wasted,  they  are  bought  at  competitive  prices 
and  are  placed  in  storage  to  be  sold  and  used  when  eggs  are 
less  plentiful.  The  greater  portion  of  all  eggs  placed  in  storage 
come  from  farms  in  the  outlying  districts.  A  quick  sale 
of  these  eggs  is  made  in  the  spring,  because  they  are  most 
abundantly  produced  then  and  can  at  that  time  be  profitably 
collected  and  stored.  In  the  late  summer  and  fall,  the  pro- 
duction of  eggs  in  these  districts  falls  off  very  much  and  but 
little  if  any  account  is  made  of  the  few  eggs  produced. 

22.  Condition  of  Storage  Eggs. — Storage  eggs  do  not  at 
any  time  compete  with  fresh-laid  eggs  or  with  fancy  hennery 
eggs.  These  fancy  grades  stand  alone  and  their  value  is 
regulated  entirely  by  the  local  supply  and  demand.     When 

eggs  fit  for  storage  can  be  bought  in  New  York  for  21  cents, 
fresh-laid  eggs  usually  sell  at  24  cents;  and  when  storage  eggs 
are  sold  in  a  time  of  scarcity  for  25  cents,  fresh-laid  eggs  may 
bring  from  40  to  45  cents  per  dozen.  The  impression  that 
storage  eggs  are  bad  eggs  is  an  erroneous  one;  they  may  be 
shrunken,  as  are  three-quarters  of  all  the  eggs  sold :  but  seldom, 
if  ever,  is  a  storage  egg  different  on  being  taken  from  storage 
than  when  it  was  placed  there.  With  proper  cold  storage, 
eggs  may  be  kept  indefinitely,  and  the  bad  effects  of  careless 
handling  after  they  are  taken  out  of  storage  should  not  be 
laid  to  cold  storage. 

23.  Care  of  Eggs  in  Storage. — Eggs  intended  for  storage 
must  be  selected  with  care  and  must  be  packed  in  clean  cases. 
When  so  selected  and  packed  and  kept  at  temperatures 
that  range  from  29°  F.  to  34°  F.,  very  little,  if  any, 
change  takes  place  in  the  quality  of  the  eggs.  While  in 
storage,  they  should  be  protected  as  far  as  possible  from  air 
circulation,  as  this  increases  evaporation  and  causes  the  eggs 
to  shrink.  On  removing  the  eggs  from  storage,  they  should 
be  kept  at  a  temperature  not  warmer  than  42°  F.  until 
exposed  for  sale.     As  has  been  said,  when  it  becomes  neces- 
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sary  to  expose  the  eggs,  it  should  be  done  gradually  in  order 
to  avoid  sweating. 

The  air  in  cold-storage  houses  should  be  free  from  moisture 
and  bad  odors  of  any  kind.  The  yolks  of  eggs  kept  long  in 
storage  at  a  temperature  of  32°  F.  settle  to  one  side  of  the 
egg,  unless  the  eggs  are  occasionally  moved  about.     At  tem- 


peratures lower  than  32°  F.,  the  eggs  become  more  or  less 
solid  and  do  not  require  turning.  The  interior  of  a  cold- 
storage-egg  room  is  shown  in  Fig.  8.  Lai^e  as  the  system 
of  cold  storage  now  is,  it  could  undoubtedly  be  greatly 
extended  in  many  districts. 


PICKLING    OF    EGOS 

24.  Method  of  Pickling  Eggs. — In  Denmark,  large  quan- 
tities of  eggs  are  preserved  each  year  in  pickUng  tanks,  which 
are  shown  in  Fig.  9.     These  tanks  are  built  in  cool,  under- 
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ground  cellars,  and  each  tank  has  a  capacity  of  many  thou- 
sands of  eggs.  The  eggs  are  preserved  either  in  lime  water 
or  in  water  glass;  lime  water,  on  account  of  its  cheapness,  is 


most  frequently  used.  One  objection  to  the  use  of  the  lime 
water  is  that  it  hardens  the  eggshells.  Eggs  for  pickling  are 
most  carefully  graded  as  to  freshness,  size,  shape,  and  weight. 
In  preparing  eggs  for  pickHng,  they  are  first  placed  in  trays 


holding  120eggs  each,  as  shown  in  Pig.  10.  All  eggs  of  different 
sizes  go  into  different  trays,  the  weights  of  the  eggs  in  trays 
ranging  from  15  to  IS  pounds.     When  filled  with  eggs,  the 
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trays  are  taken  into  a  dark  room  and  placed  over  a  candling 
box  on  which  the  eggs  are  candled  in  a  wholesale  fashion. 

The  candling  box  is  made  of  wood  and  is  lined  with 
polished  tin  that  reflects  the  light.  On  the  bottom  of  the  box 
are  electric  lights.  In  candling,  the  tray  filled  with  eggs  is 
placed  on  the  box  above  the  lights.  The  light  shines  up 
through  the  eggs,  and  defective  ones  are  readily  detected 
and  removed,  their  places  being  filled  with  sound  eggs. 
The  tanks  are  nearly  filled  with  eggs,  which  are  then  covered 
with  the  preserving  solution.  This  work,  of  course,  takes 
place  in  the  spring,  usually  in  April  or  May,  and  the  eggs  are 
removed  and  sold  in  the  fall.  The  tank  cellars  are  cool,  well 
ventilated,  and  special  pains  are  taken  to  keep  them  clean 
and  free  from  bad  odors. 

25.  Care  and  Sale  of  Pickled  Eggs. — When  ready  to  be 
sold,  the  eggs  are  taken  from  the  tanks  by  means  of  wire 
scoops,  placed  in  wire  trays,  thoroughly  washed  in  running 
water,  and  dried  in  currents  of  air.  After  being  dried,  the 
eggs  are  packed  in  cases,  each  case  containing  eggs  of  uniform 
size,  and  the  weight  of  the  eggs,  which  may  be  15,  16,  17, 
or  18  pounds  to  the  10  dozen,  being  plainly  marked  on  each  case. 
Most  of  the  eggs  pickled  in  Denmark  find  a  sale  in  the  markets 
of  England. 

There  seems  to  be  a  preference  in  European  countries  for 
limed  eggs  over  cold-storage  eggs.  The  same  is  not  true  in 
other  countries  where  cold  storage  has  been  most  successfully 
carried  on.  There  is  no  means  of  turning  eggs  in  pickle,  and 
no  matter  whether  lime  water  or  water  glass  is  used,  there  is 
more  or  less  coating  left  on  the  shell.  Limed  eggs  or  eggs  kept 
in  any  kind  of  solution  are  apt  to  be  watery  inside  the  shell. 
There  is  scarcely  any  evaporation  of  eggs  in  pickle,  but  many 
of  the  eggs  do  admit  moisture  inside  the  shell.  Eggs  sent 
from  the  pickling  vats  as  described,  sell  at  not  much  less  in 
European  markets  than  other  imported  eggs.  In  America, 
limed  eggs  usually  sell  for  less  than  storage  eggs.  All  kinds 
of  eggs  stored  in  solutions  are  graded  as  limed  eggs  in  American 
markets. 
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PACKINO  OF  E008 

26.    Standard  Egg  Cases. — Eggs  that  are  sent  long  dis- 
tances either  by  freight  or  express  arrive  at  their  destination 


safely  when  packed  in  cases  properly  made  for  the  purpose. 
The  egg  exchanges  in  various  markets  require  that  all  eggs 
shall  be  packed  in  clean,  whitewood  cases  that  hold  30  dozen 
eggs  each,  unless  otherwise  specified.     The  type  of  case  most 
commonly   used    is 
shown    in    Fig.     11. 
The  case  itself  is  made 
of     whitewood,    and 
the   fiats  a   and  the 
fillers  b  are  made  of 
No.     2     strawboard. 
Excelsior    for    pack- 
ing   is  shown  at  c. 
A  thin  layer  of  excel- 
sior is  placed  on  the 
bottom  of  the   case, 

and  on  this  is  placed  P""-  12 

a  flat,  then  a  filler  in  which  the  eggs  are  placed  small  end 
down.     A   flat   is   placed   between   the  fillers,   and  enough 
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excelsior  to  insure  a  moderately  tight  fit  is  placed  between 
the  eggs  and  the  cover.  The  egg  exchanges  require  that 
only  clean,  dry  fillers  and  kiln-dried  excelsior  be  used. 

27.  Patent  Egg  Cases. — In  many  localities  patent  egg 
cases  are  used  in  the  shipment  of  eggs.  One  type  of  patent 
case  is  shown  in  Fig.  12.  Like  the  standard  case,  this  case 
ordinarily  has  a  capacity  of  30  dozen  eggs.  The  slots  a  in 
the  patent  egg-case  filler  are  round,  however,  thus  lessening 
the  loss  from  breakage.  The  fillers  are  so  arranged  that  one 
layer  of  eggs  cannot  press  directly  on  any  other.  The  patent 
egg  case  is  used  in  the  direct  marketing  of  eggs  and  is  usually 


returned  to  the  shipper.     The  lid  is  supplied  with  hinges  and 
a  hasp  that  holds  it  in  place  when  closed. 

Another  type  of  egg  case  shown  in  Fig.  13  is  equipped 
with  fillers  or  trays,  the  slots  of  which  are  constructed  of 
wire,  and  made  so  that  when  they  are  fitted  into  the  case 
it  is  impossible  for  the  eggs  to  come  in  contact  with  one 
another.  When  cases  of  this  kind  are  exposed  to  wet  or 
dampness,  the  wire  in  the  fillers  will  rust,  and  if  these  fillers 
are  carelessly  handled  the  slots  are  Hable  to  get  bent  or 
broken.  The  wire  egg  case  is  handy  in  some  cases  for  the 
retail  trade,  but  they  are  seldom  used  in  selling  to  commis- 
sion houses. 
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28.  Paper  Cartons. — The  use  of  paper  cartons  in  the 
delivery  of  eggs  for  the  retail  trade  is  yearly  becoming  more 
common.  They  are  of  special  use  in  supplying  the  first-class 
trade.     Both  storekeeper  and  customer  prefer  cartons  to  the 


standard  egg  crate,  provided  the  eggs  in  the  cartons  are  of 
first  quality.  Although  the  use  of  paper  cartons  improves  the 
appearance  of  the  product,  it  must  be  emphasized  that  no 
package,  however  excellent,  will  make  bad  eggs  good.  In 
Pig.   14  are   shown  two  common  types  of  cartons,   also  a 


Flo,  16 

package  of  fifty  as  they  are  shipped  by  the  maker.  Of  course, 
any  brand  or  advertisement  may  be  printed  on  the  carton. 
The  cost  of  cartons  is  slight  compared  with  the  additional 
price  at  which  eggs  sell  when  packed  in  them. 

231—32 
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Wooden  cases  are  used  for  shipping  eggs  in  cartons.  These 
cases  can  be  made  of  any  desired  size ;  the  one  shown  in  Fig.  15 
holds  twenty-four  cartons,  each  of  a  capacity  of  a  dozen  eggs. 
The  case  should  be  well  made  and  so  shaped  that  the  cartons  fit 
closely  without  moving  about.  As  the  outward  appearance  of 
the  package  has  much  to  do  with  the  sale,  the  cases  should 
look  attractive;  while  it  is  possible  to  sell  a  poor  product  well 
packed,  it  is  almost  impossible  to  get  a  high  price  for  a  good 
article  poorly  packed.  White-shelled  eggs  should  be  packed 
in  blue-paper  cartons,  while  brown-shelled  eggs  should  be 
packed  in  white  cartons. 

Cartons  should  be  fresh  and  clean  when  used,  it  is 
inadvisable  to  use  those  that  are  shelf-worn  or  dirty,  as  the 


choice  of  the  housewife  is  influenced  largely  by  the  appearance 
of  the  egg  package.  The  cost  of  printed  cartons  ought  not 
to  exceed  1  cent  each,  and  by  their  judicious  use  it  is  passible 
to  secure  an  advance  of  several  cents  per  dozen  in  the  price 
of  the  eggs. 

A  package  well  suited  for  the  hand  delivery  of  eggs  is  shown 
in  Fig.  16;  this  case  has  a  capacity  of  eight  cartons.  For 
the  delivery  in  person  of  eggs  of  fine  quality,  such  a  pack- 
age is  a  convenience  to  the  seller  and  an  attractive  means 
of  displaying  his  wares. 
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Another  attractive  way  of  displaying  eggs  is  to  place  them 
in  a  tray  or  basket,  as  shown  in  Fig.  17.     When  carefully 


selected  eggs   that   have   the   bloom  of  freshness  on   their 
shells  are  displayed  in  this  way,  their  quality  will  be  evident. 


THE   SELLING   OF  EGGS 

QUALITY  OP  STORAGE  EGGS 

29.  Necessity  for  Intelligent  Handling. — The  consumption 
of  eggs,  large  as  it  is,  could  be  doubled  in  many  localities  if 
good  eggs  could  always  be  obtained.  In  many  places  the 
fact  that  eggs  are  not  considered  fit  for  food  during  hot 
weather  greatly  reduces  their  consumption.  This  opinion  is 
largely  due  to  the  poor  methods  used  in  handling,  transport- 
ing, and  storing  the  eggs.  Much  complaint  on  account  of 
poor  storage  eggs  could  be  avoided  if  the  eggs  were  properly 
handled  after  they  were  taken  out  of  storage.  After  eggs 
are  taken  from  storage,  they  are  frequently  exposed  to  a 
temperature  of  more  than  80°  F.  Under  such  conditions  the 
cases  should  be  left  unopened  for  24  to  36  hours  or  more,  in 
order  that  the  eggs  may  be  gradually  warmed  and  not  sud- 
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denly  exposed  to  ihe  warm  air.  When  cold-storage  eggs 
are  suddenly  wanned,  moisture  from  the  air  gathers  on  their 
shells  and  passes  through  the  pores,  opens  or  spreads  the 
membranes  inside  the  shell,  and  permits  the  germs  of  decom- 
position to  enter. 

If  the  eggs  are  permitted  to  warm  through  gradually  before 
the  cases  are  opened,  they  are  not  so  liable  to  gather  mois- 
ture as  when  the  cases  are  quickly  opened  and  their  con- 
tents exposed  to  the  warm  air.  It  matters  not  how  good 
the  eggs  may  have  been  when  they  were  stored,  their  value 
soon  disappears  if  they  are  allowed  to  sweat.  Eggs  exposed 
for  sale  in  warm  places  may  be  damaged  by  heat  and  flies, 
and  if  long  exposed,  the  germs  within  the  eggs  may  start  to 
grow.  Cleanliness  and  proper  care  has  everything  to  do 
with  the  edibility  of  eggs. 

The  position  of  the  consumer  is  one  of  helplessness,  and 
he  must  accept  the  product  offered  to  him  or  decline  the  use 
of  eggs  as  food.  From  this  cause,  the  consumption  of  eggs 
is  not  so  great  as  it  should  be,  and  it  is  only  a  question  of  care 
and  proper  methods  to  increase  greatly  the  market  demand 
for  eggs. 

The  quality  of  the  eggs  on  the  different  markets  of  the 
world  varies  greatly.  Only  a  relatively  small  portion  of  the 
eggs  gathered  and  sold  in  the  American  markets  would  find 
a  sale  in  London,  and  yet  eggs  are  sent  from  Ontario  and 
Australia  to  London,  where  they  find  a  ready  sale  in  com- 
petition with  eggs  produced  at  home.  Through  the  practice 
of  the  methods  of  gathering  eggs  in  Australia  and  in  the 
transporting  of  them  to  London,  much  could  be  saved  by 
the  American  farmer,  and  the  interests  of  the  consumer  would 
at  the  same  time  be  bettered. 
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EGG  PRICES 

30.  Market  Quotations  of  Eggs. — The  average  wholesale 
price  of  eggs  in  the  New  York  market  is  shown  in  Table  IV, 
which  gives  a  3-year  average  of  the  price  paid  each  week 
prior  to  1907  for  near-by  freeh  eggs. 

The  great  difference  in  value  between  the  ordinary  grade 
of  eggs  and  fresh  eggs  will  be  seen  by  referring  to  Table  V, 

TABLE  IV 

MARKET    PRICE    OF    EQ«8 


January . . . 
February . . 

March 

April 

May 

June 

July 

August. . . 
September, 
October. , . 
November. 
December. 


First 
Week 

Cents 


Week 


Third 
Week 
Cents 


Fourth 
Week 
Cents 


which  gives  the  average  monthly  wholesale  price  for  all  grades 
of  eggs  and  for  strictly  fresh  eggs  in  the  New  York  market 
prior  to  1907.  In  order  to  get  the  top  prices,  the  matter  of 
vital  importance  to  the  poultryman  is  to  make  his  product 
equal  to  that  of  the  best  on  the  market.  As  has  been  said, 
this  is  largely  a  question  of  cleanliness,  proper  feeding,  care  in 
handling,  and  the  practice  of  the  right  methods  in  marketing. 
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Summing  up,  it  may  be  said  that,  as  a  rule,  freshness  governs 
ihe  price  paid  for  eggs.  Near-by-laid  eggs  may  be  selected 
on  account  of  their  outward  appearance,  but  excellent  out- 
ward appearance  is  not  received  as  an  absolute  guarantee  of 
first  quality;  eggs  may  look  well  and  fail  in  flavor.  Appear- 
ance of  the  eggs  and  the  past  record  of  the  producer  are  the 
factors  that  are  accepted  as  a  guarantee  of  quality. 
TABLE  V 

COMPARISON   OF   MONTHLY   AVERAGE    PRICES   OF    EOG8 


Average  Price  for 

AllGrades 

Cents 


January . . 
February  . 
March .... 

April 

May 

June 

July 

August . . . 
September 

October  . . 
November 
December  . 


245 


16.9 
16.6 


ao.7 

ai.4 
36.0 
27.7 


42 


31.    Markets  of  the  World  That  Govern  Egg  Quotations. 

The  market  quotations  for  eggs  throughout  the  world  are 
governed  largely  by  the  prices  paid  in  the  densely  populated 
centers.  New  York,  Boston,  and  Chicago  make  the  prices 
for  America,  and  London.  Manchester,  and  Berlin  make  the 
prices  for  Europe.  Eggs  are  quoted  by  the  dozen  in  America, 
while  in  London  the  quotation  is  by  the  long  hundred  (120). 
Eggs  are  designated  in  the  London  market  according  to  the 
locality  from  which  they  are  sent,  and  as  this  is,  to  a  certain 
extent,  an  indication  of  their  freshness  and  quality,  it  has 
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an  influence  on  the  quotations.  The  highest  quotations  are 
for  the  best  English  eggs,  which  are  fully  equal  to  fancy 
hennery  eggs  in  America;  and  French,  Danish,  and  Italian 
eggs  will  grade  with  near-by  eggs  and  eggs  for  storage  in 
America.  The  best  of  the  eggs  that  are  sent  from  Ireland 
to  London  sell  for  English  eg^s,  and  the  rest  sell  for  tower 
prices.  Russian  eggs  grade  about  the  same  as  shrunken  and 
ungraded  eggs  in  the  New  York  market. 

A  comparison  of  prices  in  the   New  York  and   London 

markets  is  shown  in  Table  VI,  which  gives  the  quotations  in 

TABLE  VI 

!<EW    YORK    AND    LONDON    QDOTATIONS 


Kind  of  Eggs 

New 

York 
Prices 

per 
Dozen 
Cents 

Kind  ot  Eggs 

London  Prices 

per  lao  Eggs 

Shillings'  and 

Pence 

Fancy  hennery 

Near-by  fresh. ...... 

Fit  for  storage 

Brown  and  mixed  . . . 

Shrunken 

Ungraded  and  soiled 

25 
23 

19    ■ 

English 

Irish 

8/4  to  9/a 
7/6  to  7/10 
S/3  to  8/9 
8/3  to  9/6 
8/0  to  8/6 
7/3  to  8/6 
7/0  to  7/3 

French 

Danish  

Italian 

Austrian 

Russian 

the  two  markets  for  the  month  of  May,  1909.  As  the  English 
shilling  is  equivalent  to  24J  cents  in  American  money  and  a 
penny  is  equivalent  to  2  cents,  the  first  London  quotation  of 
S/4  to  9/2  for  120  eggs,  or  10  dozen,  is  about  equal  to  20  to 
22  cents  per  dozen.  The  quotations  given  cannot  be  accepted 
as  a  guide  for  the  selling  price  of  eggs,  but  they  furnish  an 
approximate  indication  of  the  relative  selling  prices  in  New 
York  and  London.  It  will  be  noted  by  comparison  that  the 
New  York  prices  are  about  10  to  12  per  cent,  higher  than 
the  London  prices.  The  fluctuations  of  prices  in  both  mar- 
kets at  different  seasons  of  the  year  are  about  the  same. 
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METHODS  OF  SELUNG 

32.  Channels  for  the  Sale  of  Eggs. — There  are  many  ways 
in  which  eggs  are  sold,  but  the  6ve  main  chamiels  through 
which  the  producer  disposes  of  his  product  are:  (1)  Trading 
to  the  country  store  for  merchandise;  (2)  selling  to  egg  col- 
lectors; (3)  selling  through  commission  houses;  (4)  selling 
through  cooperative  organizations;  (5)  selling  direct  to  the 
consumer. 

33.  Trading  Eggs  and  Selling  to  Collectors. — Perhaps  the 
channel  most  generally  used  is  the  trading  of  eggs  for  mer- 
chandise. Where  this  method  is  practiced,  there  is  little, 
if  any,  incentive  for  the  producer  to  give  his  product  the 
proper  care  or  to  get  it  to  market  while  entirely  fresh  and  in 
prime  condition.  If  the  system  of  selling  for  cash  were  to 
become  general,  it  would  result  in  an  improvement  of  the 
quaUty  of  the  eggs  offered  and  an  increase  in  the  price  received. 
The  buyer  would  demand  the  best  eggs  for  the  highest  cash 
price,  and  the  highest  cash  price  would  be  an  incentive  for 
the  producer  to  get  the  eggs  to  market  quickly  and  in  the 
best  condition. 

In  many  sections  of  the  country  the  practice  of  selling  «^gs 
to  collectors  is  in  vogue.  These  collectors  gather  the  e^:8 
from  near-by  farms,  grade  them,  and  dispose  of  them  to 
regular  customers  or  to  retailers  or  commission  houses. 

34.  Selling  Eggs  Through  Commission  Houses. — The  least 
trouble  will  be  experienced  in  selling  eggs  through  commission 

houses  and  thus  dealing  directly  with  those  that  make  a 
specialty  of  the  egg  business.  There  are  many  houses  that 
make  a  specialty  of  the  trade  in  select  breakfast  eggs,  and 
such  houses  are  able  to  obtain  the  highest  market  price  for 
good  eggs.  As  commission  houses  are  paid  on  a  percentage 
basis,  it  is  to  their  interest  to  obtain  the  highest  prices. 

Producers  that  have  gained  a  reputation  for  first-class 
goods  can  often  demand  a  premium  price  for  their  eggs,  and 
such  a  price  is  paid  willingly  whenever  the  quality  of  the  eggs 
warrants  it.     Eggs  sent  to  commission  houses  should  always 
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be  well  packed.  The  practice  of  packing  the  case  with  stale 
eggs  and  topping  it  with  one  or  two  layers  of  fresh  eggs  assures 
the  sale  of  the  entire  lot  at  the  price  of  the  poorest.  It  is 
always  advisable  to  pack  the  good  eggs  in  cases  by  them- 
selves, and  put  the  poor  eggs  in  other  cases.  By  proceeding 
in  this  way,  fair  prices  will  be  obtained  for  all  the  eggs  offered. 

35.  Selling  Eggs  Through  Cooperative  Organizatioas. — The 
apple  crop  of  the  United  States  has  an  annual  value  of  about 
$60,000,000.  The  value  of  the  eggs  produced  each  year  is 
at  least  five  times  this  amount;  yet  more  than  ten  times  the 
effort  used  to  sell  the  egg  crop  is  put  forth  to  market  the 
apple  crop.  This  disparity  of  effort  is  largely  a  result  of  a 
misunderstanding  of  conditions  affecting  both  crops.  When 
these  conditions  are  well  understood,  greater  attention  will 
doubtless  be  given  to  the  marketing  of  both  crops.  When 
safely  gathered,  the  total  value  of  the  apple  crop  is  less  than 
that  of  the  eggs  wasted.  Much  of  the  waste  in  eggs  can  be 
avoided  by  intelligent  cooperation  through  an  organization. 
In  this  way,  not  only  will  financial  loss  be  avoided,  but  the 
consumer  will  be  furnished  with  a  better  article  of  food. 

To  achieve  satisfactory  results  in  selling  eggs  through 
cooperative  organizations,  the  producer,  the  collector,  the 
small  dealer,  and  the  commission  house  must  work  together 
for  mutual  benefit.  Cooperation  may  be  successfully  carried 
on  by  an  association  of  individuals,  by  an  organization  com- 
posed of  branch  societies,  or  by  the  united  efforts  of  producers 
and  private  packing  firms.  In  localities  where  cooperation 
has  been' most  successful,  the  objects  of  the  organizations 
have  been  the  improvement  of  quality,  the  proper  care  of 
eggs  from  the  moment  of  laying,  the  reduction  of  loss  in 
gathering  and  shipping,  and  the  prompt  remuneration  of  its 
members.  In  the  practice  of  these  organizations,  collectors 
gather  the  eggs  from  the  producers  at  stated  intervals.  Each 
collector  is  made  responsible  for  loss  through  breakage  or 
short  weight.  Each  member  of  the  organization  stamps  his 
number  on  his  eggs  prior  to  their  delivery  to  the  collector, 
who  pays  for  the  eggs  as  they  are  delivered  to  him.     The 
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eggs  are  weighed  as  well  as  counted,  and  careful  record  is 
kept  of  the  number  and  weight  of  eggs  furnished  by  each 
producer. 

36.  The  rules  governing  the  members  of  the  association 
require:  (1)  that  the  eggs  shall  be  gathered  each  day  and 
during  hot  weather  twice  a  day,  and  that  they  shall  be  kept 
in  a  cool  place;  (2)  that  no  other  eggs  than  those  laid  by  hens 
belonging  to  the  member  shall  be  delivered  by  him  to  the 
collector;  (3)  that  the  nests  shall  be  kept  clean,  and  that  a 
fine  shall  be  assessed  on  the  member  for  the  delivery  of  stale, 
Stained,  or  tainted  eggs,  or  for  a  failure  to  comply  with  all  the 
rules  of  the  association;  (4)  that  all  eggs  produced  by  the 
member,  except  those  used  for  hatching  or  for  home  con- 
sumption, must  be  delivered  to  the  collector. 

The  expense  of  collecting  the  eggs  is  borne  by  the  local 
organization.  The  eggs  are  sent  from  the  gathering  station 
to  the  packing  station,  where  they  are  sorted  and  graded 
for  size  and  quality.  The  total  loss  in  many  instances  is  less 
than  5  per  cent,  of  the  eggs  handled.  The  eggs  received  at 
the  packing  station  are  disposed  of  quickly,  being  either  sent 
immediately  to  market  or  stored  in  vats  in  cellars  similar  to 
the  one  shown  in  Fig.  9. 

Where  cooperation  has  been  practiced  for  years,  the  quality 
of  the  eggs  handled  has  continuously  improved;  the  prices 
received  have  also  advanced,  and  the  per  cent,  of  loss  has  been 
reduced  to  a  minimum.  After  the  eggs  have  been  marketed 
by  the  packers  and  all  expenses  paid,  each  member  of  the 
organization  receives  his  share  of  the  profits.  Each  member's 
share  is,  of  course,  based  on  the  value  of  the  eggs  produced 
by  him.  Under  cooperation  of  this  sort,  both  producer  and 
middleman  prosper.  The  main  difficulty  in  an  organization 
of  this  sort  is  that  of  holding  it  intact  until  it  has  been  given 
a  fair  trial. 

37.  A  similar  kind  of  cooperation  is  often  practiced  in 
egg-producing  neighborhoods.  In  cooperation  of  this  type, 
each  member,  in  turn,  acts  as  collector.  The  eggs  should  be 
collected  daily  and  should  be  sold  within  48  hours  after  col- 
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lection.  By  this  means,  good  market  prices  may  be  obtained 
and  but  little  if  any  loss  sustained.  As  a  result  of  neighbor- 
hood cooperation,  better  quality  will  be  maintained  and  each 
cooperator,  as  well  as  the  whole  district,  will  be  benefited. 
The  better  and  fresher  the  eggs  of  a  district,  the  more  anxious 
will  be  the  trade  to  secure  them. 

38.  In  order  to  makf  cooperation  successful,  stringent 
rules  must  be  observed  by  the  producers.  The  eggs  must  be 
gathered  frequently  and  special  attention  must  be  paid  to 
cleanliness  of  shell.  Hidden  nests  or  nests  that  are  filthy 
cannot  be  tolerated.  Broody  hens  must  not  be  allowed  the 
use  of  nests  in  which  other  hens  lay,  nor  can  the-  interior  of 
poultry  houses  be  permitted  to  become  damp  or  infected  with 
disease.  Grading  for  size  must  be  carefully  practiced, 
because  small  eggs  will  not  sell  for  more  than  one-half  the 
price  of  those  that  weigh  2  ounces  or  more.  Uniformity  in 
size,  shape,  and  color  have  much  to  do  with  the  price  of  eggs. 

Eggs  of  large  size  are*  not  worth  much  more  than  eggs 
of  normal  size.  If  large  eggs  are  placed  in  a  case  with  other 
eggs,  they  are  apt  to  get  broken  and  injure  the  appearance  of 
the  case.  Two-ounce  eggs  should  be  produced  as  far  as 
possible.  Uniformity  of  size  in  eggs  can  be  established  by 
the  practice  of  the  principle  expounded  in  Laying  Hens. 
Two-ounce  eggs  fit  without  crowding  or  without  being  too 
loose  in  the  ordinary  egg  cases.  Eggs  uniform  in  color  and 
shape  will  sell  for  more  than  those  of  mixed  color,  even  if  they 
are  uniform  in  size.  No  matter  whether  the  eggs  produced 
on  the  farm  are  brown,  white,  or  mixed  in  color,  each  color 
should  be  packed  separately. 

39.  Selling  Eggs  Direct  to  Consumers. — Whenever  location 
and  other  conditions  are  suitable,  more  profit  may  be  derived 
by  selling  eggs  direct  to  consumers  than  by  any  other  method. 
Prices  are  always  highest  when  the  quality  and  appearance 
of  the  eggs  are  the  best.  In  direct  selling  by  the  producer  to 
the  consumer,  much  time  is  expended  in  soliciting  trade  and 
in  the  delivery  of  the  goods.  Customers  are  always  insistent 
on  the  best  quality  and  prompt  service  at  regular  intervals. 
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The  most  satisfactory  trade  of  this  kind  can  be  had  with  Urge 
retail  dealers  that  sell  to  a  trade  willing  to  pay  for  the  best, 
and  with  clubs,  hospitals,  and  restaurants  that  cater  to 
customers  who  pay  high  prices.  Establisments  of  this  sort 
do  not  buy  quickly  when  first  solicited,  but  when  once  their 
custom  has  been  obtained  through  a  first-quality  product, 
they  rarely  change  as  long  as  the  eggs  furnished  continue 
to  suit. 
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MARKET  POULTRY 

(PART  1) 


COMMERCIAL  QUALITIES  OF  POULTRY 


rOOD   VAtlTE  OP   POULTRY 

1.  The  term  market  poultry.as  commonly  used,  is  applied 
not  only  to  domestic  fowls  but  also  to  turkeys,  ducks,  guinea 
fowls,  pigeons,  water  fowls,  and  wild  birds  of  various  kinds 
placed  on  the  market  for  sale  as  food.  Although  this  applica- 
tion of  the  term  wUl  answer  for  general  purposes,  the  different 
groups  of  market  poultry  are  too  widely  separated  to  permit 
of  their  consideration  together.  In  the  discussion  of  the  sub- 
ject here,  therefore,  the  term  market  poultry  will  refer  only  to 
domestic  fowls — cockerels  and  pullets,  which  are  correctly 
called  chickens,  and  cocks  and  hens,  which  are  loosely  termed 
chickens. 

Poultry  is  graded  for  the  market  in  much  the  same  way  as 
eggs.  In  fact,  poultry  is  more  easily  graded  than  eggs  for  the 
reason  that  the  correct  conclusion  as  to  quality  may  be  more 
quickly  drawn  from  surface  indications. 

2.  Digestible  Food  Principles  in  Poultry  Flesh. — The 
United  States  Department  of  Agriculture  and  several  other 

-  organizations  have  conducted  a  number  of  experiments  to 
determine  the  nutritive  value  of  various  foods,  with  the 
special  object  of  learning  how  thoroughly  the  flesh  of  fowls 
and  other  poultry  products  are  digested.  For  instance,  several 
digestion  experiments  were  carried  on  at  the  Maine  Agricultural 
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Experiment  Station,  in  which  poultry  formed  a  part  of  the  diet, 
and  the  results  of  these  tests  were  compared  with  the  results  of 
others  in  which  chicken  was  replaced  by  beef.  From  all  the 
available  evidence,  it  seems  fair  to  assume  that  poultry  flesh 
is  as  thoroughly  digested  as  that  of  other  domestic  animals 
commonly  used  for  food.  As  a  result  of  a  large  number  of- 
experiments  made  in  many  different  parts  of  the  world,  it  is 
believed  that  on  the  average  97  per  cent,  of  the  protein,  95  per 
cent,  of  the  fat,  and  98  per  cent,  of  the  carbohydrates  present 
in  flsh  and  meat  of  all  kinds  is  digested.  These  values  may, 
therefore,  be  assumed  to  represent  the  digestibility  of  the 
flesh  of  poultry  until  more  evidence  is  at  hand.  In  calcula- 
ting the  quantity  of  nutrients  furnished  by  different  foods,  it 
is  common  practice  with  many  American  investigators  to  use 
the  factors  just  quoted  for  animal  foods.  They  are  somewhat 
larger  than  the  corresponding  factors  for  vegetable  foods, 
which  are  84  per  cent,  of  the  protein,  90  per  cent,  of  the  fats, 
and  97  per  cent,  of  the  carbohydrates.  In  other  words,  animal 
foods,  including  poultry  and  fish,  are,  generally  speaking, 
considered  somewhat  more  digestible  than  vegetable  foods. 

3.  It  is  easy,  when  the  chemical  composition  of  any  food 
is  known,  to  estimate  the  amount  of  digestible  nutrients  it 
contains  by  using  the  factors  just  given  for  animal  and  veg- 
etable foods.  In  Table  I  is  shown  the  composition  and  fuel 
value  per  pound  of  various  classes  of  poultry  and  some  other 
foods.  As  will  be  seen,  poultry  compares  favorably  with  other 
flesh  foods. 

4.  Comparison  of  Poultry  and  Other  Heats. — When  the 
meat  of  poultry  is  compared  with  beef,  veal,  lamb,  and  pork, 
it  is  found  that  on  the  average  the  refuse  in  poultry  is  slightly 
in  excess  of  that'in  other  kinds  of  meat.  On  the  average,  the 
various  kinds  of  poultry  furnish  not  far  from  6  per  cent,  more 
protein  and  a  little  more  ash  than  do  the  Other  kinds  of  meat 
included  in  Table  I.  On  the  other  hand,  the  poultry  meats 
most  used— chicken  and  fowl — contain  relatively  little  fai 
and  have  a  relatively  small  fuel  value.     So  far  as  the  nutritive 
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I 

value  alone  is  concerned,  the  general  advantage  of  poultry 
over  the  other  meats  thus  appears  to  be  that,  pound  for  [xiund, 
it  contains  a  trifle  more  of  the  building  materials  needed  by 
the  body;  its  disadvantage  is  that  it  furnishes  less  of  the 
energy-giving  materials  than  the  fatter  meats. 

In  general,  the  light-weight  birds  are  richer  in  protein  and 
poorer  in  fat  than  the  others.  Probably  in  all  the  light- 
weight varieties,  at  any  rate  in  chickens,  the  young  birds 
yield  a  larger  proportion  of  protein  and  a  smaller  proportion 
of  fat  than  the  older  ones  of  the  same  kind ;  while  in  the  heavy- 
weight varieties,  the  young  are  richer  in  fats  and  poorer  in 
protein.  As  a  general  thing,  the  young  birds  contain  less 
refuse,  which  means  that  the  proportion  of  total  bone  weight 
is  smaller.  Their  flesh  also  contains  more  water,  which  indi- 
cates that  it  is  not  so  solid  and  compact  as  in  the  older  birds. 


MARKET   QUALITIEB  OF  POUl<TKT 

5.  Relation  of  Quality  to  Price. — The  true  value  of  quality 
in  market  poultry  does  not  seem  to  be  generally  appreciated 
by  the  producer.  This  condition  is  somewhat  peculiar,  for 
the  producers  of  beef,  mutton,  and  pork  appear  to  make  every 
effort  to  furnish  a  product  that  fulfils  all  the  demands  of 
the  market  in  which  it  is  sold,  while  the  poultryman,  on  the 
other  hand,  too  often  supplies  a  product  that  comes  far  both 
from  satisfying  the  demands  of  the  consumer  and  from  meet- 
ing his  own  expectations. 

Producers  of  the  larger  animals  for  market  know  full 
well  that  the  returns  they  receive  depend  largely  on  the 
health,  quality,  and  condition  of  the  animals  they  market, 
and  that  animals  that  are  thin  in  flesh,  being  largely  offal, 
consequently  sell  at  a  small  price.  The  foregoing  statement 
is  true  of  poultry  to  an  even  greater  degree  than  of  other 
farm  animals,  because  of  their  naturally  greater  percentage 
of  waste. 

6.  The  demand  in  the  poultry  market  is  for  the  best,  and 
all  lines  of  market  poultry  are  graded  according  to  their  selling 
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value.  One  grade  of  poultry  frequently  sells  in  the  open 
market  at  a  price  as  low  as  7  cents  a  pound,  and  in  the  same 
market  and  on  the  same  day  other  grades  of  market  poultry 
will  bring  30  cents  or  more  per  pound.  The  low-priced  grades 
may  consist  of  three-quarters  bone  and  oflal  and  may  be  but 
little  sought  after,  but  the  high-priced  grade  will  sell  quickly 
and  the  demand  for  it  will  probably  be  unsatisfied.  More- 
over, a  much  greater  profit  may  be  derived  from  selling  a  few 
specimens  of  the  best  grade  than  from  selling  ten  times  as 
many  of  the  poorer  grade.  In  fact,  little  or  no  profit  is 
obtained  in  the  sale  of  the  lower  grades  of  market  poultry. 


7.  Indications  of  Quality. — The  market  requirements  call 
for  a  fowl  a  large  part  of  which  is  good  table  meat.  The 
edible  portions  must  be  largely  in  excess  of  the  waste,  or  offal. 
The  breast  must  be  long  and  deep  and  well  filled  with  meat ; 
the  less  prominent  the  breast  bone,  the  more  desirable  the 
fowl  will  be  for  market,  but,  on  the  other  hand,  too  much  fat 
makes  a  waste.  A  fowl  with  an  excess  of  shanks,  wings,  or 
neck  is  undesirable  because  of  the  large  proportion  of  waste 
in  these  parts.  Thin  or  narrow  breasts,  slim  thighs,  and 
backs  bare  of  meat  are  also  undesirable.  Fowls  that  have 
yellow  flesh,  skin,  and  shanks  are  preferred  in  American  mar- 
kets, while  those  with  white  flesh  and  skin  are  favored  in 
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European  countries.     The  flesh  of  all  market  poultry  should 
be  tender  and  juicy  and  should  have  a  pleasant  flavor. 

8.     In  Fig.  1  is  shown  a  well-fattened  carcass  of  a  mongrel 
fowl.    The  best  that  could  be  done  to  fatten  such  a  specimen 


was  done,  and  yet  there  is  little  or  no  meat  on  the  leg,  the 
thigh,  or  the  point  of  the  breast  bone.  There  is,  however,  an 
excess  of  fat  within  the  abdomen.  In  general,  it  may  be  said 
of  the  specimen  shown  in  Fig.  1  that  the  waste  products  are 
in  excess  and  that  meat  of  good  quality  is  lacking. 
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The  dressed  carcasses  shown  in  Fig.  2  are  typical  of  good 
market  poultry.  In  such  poultry  the  point  of  the  breast  bone 
is  hidden  beneath  the  meat  that  surrounds  it.  Not  a  spot  on 
the  whole  framework  is  bare  or  uncovered;  the  wings  and 
thighs  are  plump,  yet  there  is  no  excess  of  fat  in  the  abdomen. 
Neither  is  there  an  excess  of  feathers,  bones,  or  other  waste 
products. 

The  type  of  bird  shown  in  Fig.  1  is  the  result  of  raising 
mongrel  fowls,  while  to  produce  the  kind  of  birds  shown  in 
Fig.  2  demands  careful  selection  and  breeding,  as  well  as 
proper  feeding. 

9.  Importance  of  Cleanliness.— A  market  quality  of  vital 
importance  in  poultry  is  that  of  cleanliness;  dirt  and  filth 

TABLB  II 

I.088    m    DBB88INO    FOWL8 


Kind  of  F(m[s 

Num- 
twof 
Bird- 

Weliiht 
Poun^ls 

lis 

Pound. 

Loss 

P«t 
Remowd 
Pounds 

P« 

Cent 

iS 
47 

127.9 
'.773-0 
1,195.0 

a6i.i 

117.9 

1.577-5 

1,103-4 

240.0 

7,8 

7-7 
8.1 

9-S 

97-8 

i.Jt^.o 

906.3 

'93-7 

'3-5 

S44 

3.3S7-0 

3,038.8 

1,509-8 

detract  from  the  appearance  of  the  carcass  and  injure  its 
value.  The  manner  in  which  the  birds  are  plucked  has  much 
influence  on  their  appearance  in  the  market.  If  the  work  of 
plucking  the  fowl  is  well  done,  the  surface  of  the  skin  will  be 
soft  and  smooth;  if  it  is  badly  done,  the  carcass  will  appear 
rough  and  spotted. 

As  the  valuation  of  the  carcass  is  based  on  its  appearance, 
satisfactory  returns  cannot  be  expected  from  fowls  that  are 
poorly  picked  and  carelessly  dressed.     A  plump  fowl  of  soft 
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flesh  will  be  made  unattractive  if  the  work  of  preparing  it  for 
the  market  has  been  done  in  a  slovenly  way. 

10.  Loss  of  Weight  in  Dressing  Fowls. — On  an  average, 
nearly  one-third  of  the  total  weight  of  a  fowl  is  lost  in  dressing 
and  preparing  it  for  cooking.  In  the  case  of  fowls  thin  in 
Sesh,  the  loss  is  greater  than  this.     The  least  waste  occurs  in 

TABI^  m 

lAtSS    IN    DRBSeiNG    DIFFEBBMT    BBEBDS    OF    FOWLS 


BncdofPowte 

Num. 

Poundi 

PluclOid 

Per 
Cent. 

Waght- 

Peet 

Bemovod 
Pound* 

Lorn 

Barred   Plymouth 

187 

1,199.9 

859.1 
618.2 
39-4 

10Q.7 
100- s 

88.3 

1.9-6 

112.3 

1,090.8 

7?!J-4 

SS8-3 
35- » 
98.0 

i8i..7 

78.0 

9.1 

9-3 
9-7 

10.7 
10.7 
8-9 

1 1.7 

10.  s 

10.6 

910.4 

644.7 
460.8 

28. 5 
80.  J 
1514 

62.1 

90.4 

81.3 

White    Plymouth 

White  Wyandottes  . 

Buff  Wyandottes. . . 
Rhode  Island  Reds. 
Black  Langshans. . . 
Single-Comb  White 

aS-S 
'7-7 
»6.9 
«4-5 

Rose-Comb   Brown 

J".. 

White  Wyandotte- 
Light    Brahma 

544 

3.357.0 

3,038-8 

9-S 

a,  S  09-8 



fowls  that  have  been  properly  fattened;  excessively  fat  fowls, 
like  those  that  are  poor  in  flesh,  show  a  large  proportion  of 

waste  on  being  dressed. 

In  Table  II  is  shown  the  live  weight  of  several  lots  of  cocks, 
cockerels,  hens,  and  pullets  and  the  loss  per  cent,  in  dressing 
them.  This  table,  which  is  a  result  of  an  investigation  at  the 
Storrs  Experiment  Station,  Connecticut,  also  shows  the  num- 
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ber  of  birds  used  in  the  investigation  and  their  weights  at 
different  stages  in  the  process  of  dressing.  Fowls  in  all  con- 
ditions— well  fattened,  thin,  and  excessively  fat — were  used; 
consequently,  the  results  as  given  in  the  table  may  be  con- 
sidered as  applicable  to  average  conditions.  In  Table  III  the 
results  of  the  investigation  are  tabulated  by  breeds. 


PRODUCTION  OF  MARKET  POULTRY 

STOCK  FOH  BBEEDING  HARKBT  POULTRT 

11.  Qualities  Necessary  in  Stock  for  Breeding. — In  the 
breeding  of  market  poultry,  as  in  other  lines  of  work,  success 
comes  only  through  ambition  and  well-directed  energy  long 
sustained.  Much  of  this  energy  must  be  expended  in  the 
selection  of  the  stock  to  be  used  in  producing  the  eggs,  and  the 
pedigrees  of  the  breeding  stock  of  poultry  should  be  examined 
as  closely  as  the  pedigrees  of  other  farm  stock.  Breeding 
stock  must  possess  the  essentials  of  what  is  desired  in  the 
offspring,  and  the  essentials  for  the  production  of  the  best 
grades  of  market  poultry  are  vitality  and  meat-producing 
qualities.  The  kind  of  breeding  stock  to  select  is  largely  a 
question  of  the  relative  amounts  of  waste  portions  and  edible 
meat-  The  appearance  of  the  breast  bone  is  one  of  the  most 
important  factors  in  making  this  selection.  When  the  bone 
is  prominent,  the  breast  is  not  well  covered  with  meat,  and, 
when  dressed,  the  carcass  will  not  have  the  attractive  appear- 
ance of  those  shown  in  Fig.  2. 

Although  nature  wills  that  the  parent  sacrifice  its  own  body 
if  necessary  for  the  perpetuation  of  its  offspring,  the  parent 
cannot  give  to  the  offspring  more  good  qualities  than  the 
parent  itself  possesses.  Well-proportioned  offspring  do  not 
come  from  parents  that  lack  this  quality,  nor  will  thick,  well- 
developed  thighs  come  from  legs  that  are  long  and  thin. 
To  raise  consistently  the  best  type  of  market  poultry,  use 
must  be  made  of  good,  vigorous,  well-proportioned  breeding 
stock. 
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12.  Eggs  from  hens  that  have  laid  heavily  for  several 
months  should  not  be  selected  for  hatching  purposes,  as  they 
are  likely  to  lack  some  of  the  vitality  necessary  to  produce  the 
best  grades  of  market  poultry.     The  best  eggs  for  batching 


Via.  3 
purposes  are  those  from  hens  producing  a  small  number. 
Such  eggs  are  apt  to  have  the  greatest  vitality  and  therefore 
offer  a  better  chance  of  producing  vigorous  chicks.  As 
explained  elsewhere,  it  is  always  advisable  to  secure  eggs  for 
hatching  purposes  from  mature  hens  rather  than  from  pullets. 
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13.  When  selecting  the  breeding  stock,  due  consideration 
should  also  be  given  to  the  demands  of  the  market  in  which 
the  poultry  is  to  be  sold.  The  local  preferences  for  size  of 
carcass  and  color  of  meat  must  be  adhered  to,  but  under  no 
circumstances  is  it  wise  to  mix  the  blood  of  the  white-fieshed 
breeds  with  that  of  the  yellow-fleshed  breeds. 


The  color  of  plumage  has  no  influence  on  the  quality  of  the 
dressed  poultry  beyond  the  fact  that  sometimes  dark  pin- 
feathers  show  on  the  carcass.  The  color  of  the  plumage  is  not 
so  closely  related  to  the  color  of  the  flesh  as  is  the  color  of  the 
shanks  and  beak.  Fowls  that  have  yellow  shanks  also  have 
yellow  skin  and  flesh,  as  do  some  of  the  dark-  or  black-shanked 


^d  by  Google 


12  MARKET  POULTRY  §  13 

fowls.  As  a  rule,  however,  the  fowls  of  the  latter  class  have 
white  or  pale  skin.  No  matter  which  color  of  skin  is  pre- 
ferred in  the  market,  an  attempt  should  be  made  to  produce 
that  color  in  all  its  purity. 

14.  Large,  well-proportioned  specimens  of  market  poultry 
cannot  be  obtained  from  a  mongrel  lot  of  fowls.  Great  loss 
is  caused  annually  by  the  use  of  eggs  from  such  flocks.  The 
loss  is  due  primarily  to  lack  of  vitality  in  the  chicks,  and  as 
they  grow  older  the  vitality  decreases  from  various  causes 
and  makes  them  less  and  less  desirable  for  market.  Many  of 
the  chicks  are  weak  when  hatched  and  in  the  struggle  for  food 
with  their  stronger  companions  they  fail  to  get  their  share. 
The  food  that  the  weaklings  do  get  is  also  apt  to  be  the  least 
digestible  of  the  lot  and  causes  the  death  of  the  poorest 
specimens.  The  chicks  that  do  survive  are  poor  in  quality  and 
bring  low  prices  when  finally  sold. 

15.  Although  in  some  respects  the  egg-producing  type  of 
hen  resembles  the  meat-producing  type,  there  is  a  marked 
difference  between  them,  and  for  the  production  of  the  best 
table  meat  it  is  necessary  that  meat- producing  types  should 
lai^ely  predominate  in  the  breeding  stock.  Much  loss  can  be 
prevented  by  the  selection  of  nieat-producing  types  for  the 
raising  of  table  poultry.  The  process  of  selection  should 
begin  when  the  chicks  arc  young,  and,  as  has  been  stated 
elsewhere,  the  best  specimens  should  be  kept  for  breeding 
purposes  and  the  others  sold  as  soon  as  they  are  ready  for  the 
market.  While  this  process  of  selection  is  of  especial  impor- 
tance in  the  attempt  to  build  up  mongrel  flocks,  it  is  also 
equally  important  in  the  raising  of  pure-bred  stock. 

16.  Heavy-Weight  Breeding  Stock. — Unfortunately,  the 
value  for  market  poultry,  or  the  utility  value,  of  the  heavy- 
weight breeds  of  fowls  has  been  affected  by  long-continued 
breeding  for  exhibition  purposes.  As  a  result,  the  shanks, 
toes,  and  other  parts  of  the  bodies  of  fowls  of  the.  Asiatic 
brepds  are  very  profusely  covered  with  feathers,  which 
interfere  decidedly  with  the  desirability  of  these  breeds  for 
commercial  purposes. 
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Perhaps  the  most  desirable  of  all  Asiatic  breeds  for  pro- 
ducing market  poultry  are  the  Light  Brahmas.  The  specimen 
shown  in  Fig.  3  shows  to  a  marked  degree  the  characteristics 
of  a  good  market  bird  and  it  does  not  have  the  excess  of 
feathers  on  the  shanks  and  toes  that  is  characteristic  of  the 
exhibition  type.  Brahmas  of  the  type  illustrated,  mated  to 
hens  of  a  similar  character,  will  produce  young  from  which 
may  be  developed  the  best  sort  of  soft  roasters  and  capons. 
The  type  of  Brahma  best  .fitted  for  this  work  is  a  heavy- 


bodied,  close-feathered  bird  with  no  excess  of  fluff  or  feathers 
on  the  back,  shanks,  or  toes,  with  a  body  long,  deep,  and  well 
filled  in,  and  with  a  long  breast  bone  well  turned  in  front. 
A  female  Brahma  of  the  proper  type  is  shown  in  Fig.  4. 
Brahmas  of  this  type  lay  brown-shelled  eggs  of  large  size. 

17.  Formerly,  the  Cochins  were  considered  equal  to  the 
Brahmas  as  a  source  of  market  poultry,  but  they  are  no  longer 
bred  especially  for  that  purpose. 
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IS.  The  Dorldn^  are  considered  highly  dearable  for 
table  meat  on  account  of  the  fine  quality  of  their  flesh; 
in  some  districts  much  use  is  made  of  tiiem  in  crossing 
with  other  breeds  to  produce  the  higher  grades  of  roasting 
fowls.  No  fowls  excel  the  Dorkings  in  length  and  breadth 
of  breast  and  in  the  quality  of  the  flesh.  The  skin  and  flesh 
of  birds  of  this  breed  are  pinkish  white  in  color.  As  shown  in 
Pig.  5,  the  Dorking  has  a  body  shape  that  permits  the  forma- 


tion  of  but  little  waste,  the  curve  under  the  body  from  head 
to  tail  being  continuous  without  a  break.  Birds  of  the  type 
shown  in  the  figure  carry  a  large  proportion  of  breast  meat 
and  can  be  safely  selected  for  the  production  of  table  meat. 
Dorkings  thrive  best  in  a  moderate  climate  where  the  soil  is 
dry.  Young  Dorkings  do  not  grow  as  quickly  as  do  the  young 
of  smaller  breeds. 
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19.  White  Orpingtoos  are  in  reality  part  Dorkings,  as  they 
come  from  the  crossing  of  Dorkings  with  other  breeds.  The 
White  Orpingtons  possess  to  a  marked  degree  the  table  qual- 
ities of  the  Dorkings,  and,  like  them,  show  a  pinkish-white 
color  in  the  shanks,  skin,  and  flesh.  As  with  other  breeds, 
the  less  tendency  the  White  Orpingtons  show  for  profuse 
feathering  the  more  desirable  they  will  be  for  market  pur- 
poses.     The  hen   shown  in  Fig.  6  is  well  proportioned   in 


length  of  body  and  in  length  and  form  of  breast  and  may  be 
accepted  as  a  guide  in  the  choosing  of  hens  for  the  foundation 
of  a  strain  of  heavy-weight  poultry.  No  matter  what  breed 
or  variety  is  chosen,  the  individuals  selected  for  breeding  pur- 
poses should  have  the  formation  that  will  produce  the  meaty 
fowl  that  the  market  demands. 

20.    Medium-Weight   Breeding   Stock.— The    Wyandottes 

fill  an  important  position  as  a  general-purpose  fowl.     Not 
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only  are  they  prolific  egg  producers,  but  they  also  excel  as 
market  poultry.  All  varieties  of  Wyandottes  that  approach 
the  market  type  excel  as  broilers  and  as  roasters.  The  bird 
shown  in  Fig.  7  is  an  excellent  type  for  the  production  of  table 
meat,  but  is  a  little  too  long  in  the  breast  and  back  and  a  little 
too  closely  feathered  to  be  acceptable  for  general  exhibition 
purposes.  The  Wyandottes,  like  the  Brahmas  and  all  Amer- 
ican breeds,  have  yellow  shanks,  skin,  and  flesh. 

21 .  Barred  Ptymontli  Rocks  have  the  preference  in 
America  over  all  the  other  medium-weight  breeds,  and  more 
Barred  Plymouth  Rocks  are  bought  and  sold  in  the  market 
than  any  other  kind.  This  popularity  is  due  to  the  almost 
universal  distribution  of  the  variety  rather  than  to  the  excel- 
lence of  any  particular  quality. 

The  body  type  of  the  fowls  shown  in  Figs.  8,  9,  10,  and  11 
can  be  found  in  all  breeds  of  market  poultry  and  a  shape 
equally  good  can  be  selected  from  cross-bred  fowls.  The  four 
birds  shown  possess  to  a  marked  degree  the  characteristics  of 
desirable  market  poultry.  When  selecting  the  yearling  hens 
and  cockerels  from  which  to  produce  market  poultry,  it  is 
advisable  not  to  consider  the  breed  of  prime  importance,  but 
rather  to  give  first  consideration  to  the  individual. 

22.  Undesirable  Types  of  Market  Poultry. — Many  failures 
in   poultry  raising  come   from  misguided   efforts,   or   from 

attempts  to  grow  something  from  almost  nothing.  Fowls 
that  are  lacking  in  form  do  not  produce  any  considerable  num- 
ber of  offspring  that  are  in  any  way  better  than  themselves. 
Hens  that  are  faulty  in  body  formation  will  not  produce 
excellent  market  poultry  even  if  mated  to  males  of  excellent 
quality.  To  succeed  in  any  kind  of  breeding,  the  breeding 
stock  should  be  composed  of  individuals  adapted  for  the 
purpose  intended.  In  the  breeding  of  market  poultry,  hens 
of  inferior  quality,  as  well  as  undesirable  males,  should  not  be 
allowed  to  mature.  The  four  specimens  shown  in  Figs.  12, 
13,  14,  and  15  range  in  quality  from  that  of  the  white  male 
of  poor  formation  shown  in  Fig.  12,  to  the  one  shown  in 
Fig.  15,  which  is  so  destitute  of  quality  as  to  be  of  no  value 
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for  any  purpose.     The  four  birds  shown  are  fair  samples  of 
the  kind  of  market  poultry  that  is  sold  at  a  loss. 

23.  The  white  fowl  shown  in  Fig.  13  is  lacking  in  several 
particulars  and  would  be  objectionable  if  dressed  for  the 
market;  although  not  entirely  devoid  of  quality,  fowls  of  this 
type  should  not  be  chosen  for  use  except  possibly  to  produce 
eggs  and  light-weight  table  fowls.  The  Barred  Plymouth 
Rocks  shown  in  Figs.  14  and  15  illustrate  results  that  are 
sure  to  come  from  skimming  out  the  best  individuals  from  a 
flock  and  using  only  the  culls  for  breeding.  It  is  only  neces- 
sary to  compare  this  type  with  that  shown  in  Figs.  8,  9,  10, 
and  11  to  fully  realize  the  folly  of  trying  to  raise  high-class 
market  poultry  from  breeding  stock  composed  of  culls. 

24.  Cross-Breeding  for  Market  Poultry. — Cross-mating 
should  be  done  only  by  those  who  understand  thoroughly  the 
effects  of  crossing  one  breed  with  another.  The  results  that 
come  from  some  crosses  are  sometimes  remarkably  successful, 
but  although  some  of  the  very  best  market  poultry  has 
resulted  from  crosses,  the  crossing  of  two  breeds  or  varieties 
may  usually  be  considered  an  experiment.  Among  the  most 
successful  crosses  from  which  to  produce  market  poultry  are 
the  Light  Brahma  males  with  Dorking  females,  and  Dorking 
males  with  Wyandotte,  Plymouth  Rock,  or  Brahma  females. 
White  Leghorn  males  with  Plymouth  Rock  or  Wyandotte 
females  produce  good  squab  broilers.  In  cross-mating,  all 
specimens  should  be  true  to  breed  and  of  good  quality.  As 
there  are  breeds  adapted  for  every  purpose,  it  will  usually 
prove  more  satisfactory  to  select  one  breed  and  breed  it  in  its 
purity  rather  than  to  experiment  with  cross-breeding. 

25.  Care  of  Breeding  Stock. — The  management  and  care 
of  breeding  stock  for  market  poultry  should  be  about  the  same 
as  that  for  laying  hens,  except  that  little  if  any  wet  mash  feed 
and  no  forcing  feed  should  be  given.  The  feed  for  market- 
breeding  stock  should  consist  of  dry  grain,  dry  mash,  animal 
food,  grit,  and  green  food.  Not  so  many  eggs  will  result  from 
this  kind  of  food,  but  those  laid  will  be  more  apt  to  be 
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fertile,  especially  if  the  hens  are  compelled  to  dig  and  hunt 
in  the  litter  for  their  food,  and  a  large  percentage  of  their 
eggs  will  produce  good,  vigorous  chicks. 

26.  In  general,  the  ration  of  the  breeding  stock  may  be 
any  good  egg-producing  ration  that  contains  no  injurious  or 
stimulating  foods,  or  foods  that  have  a  tendency  to  soften  the 
organs  of  digestion  or  reproduction.  The  use  of  foods  that 
have  a  tendency  to  loosen  the  bowels  and  an  excess  of  fat- 
forming  foods  should  be  avoided.  Hopper  feeding  may  be 
practiced  in  the  dispensing  of  dry  mash,  meat  scrap,  and  grit, 
but  all  whole  grain  should  be  fed  in  dry  litter  so  deep  that 
the  fowls  must  make  some  effort  to  obtain  the  food.  The 
foregoing  method  of  feeding  may  be  practiced  throughout 
the  year  in  the  care  of  yarded  fowls;  but  in  the  care  of  fowls 
at  liberty,  the  grain  may  be  scattered  on  the  ground  during 
the  warm  season  of  the  year. 

27.  Breeding  stock  should  have  as  much  liberty  as  pos- 
sible. This  statement  does  not  mean  that  they  should  live 
in  the  open  as  much  as  possible,  but  that  the  space  alloted 
to  them  should  be  as  large  as  circumstances  will  perrait. 
Regular  daily  exercise  has  an  important  beneficial  effect  on 
the  strength  and  vitality  of  the  chicks  to  be  produced.  Any 
one  of  the  houses  fitted  for  laying  hens  may  be  used  for  the 
breeding  stock  of  market  poultry,  care  being  taken,  of  course, 
to  select  one  adapted  for  the  location  where  it  is  to  be  used. 
The  same  kind  of  care  should  be  given  the  house  and  its 
equipment  as  is  given  in  the  care  of  houses  for  laying  hens. 


GENERAL  MANAGEMENT  OP  MARKET  POULTBY 

28.  The  raising  of  market  poultry  may  be  made  an  exclu- 
sive business,  but  there  is  a  greater  chance  for  succe$s  if  it  is 
made  a  branch  of  a  general  poultry  business.  In  an  estab- 
lishment for  the  production  of  both  eggs  and  market  poultry, 
the  surplus  stock  is  sold  for  table  meat  and  the  best  egg  pro- 
ducers are  retained.     In  an  establishment  of  this  kind,  the 
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undesirable  hens  and  old  cock  birds  can  be  disposed  of  after 
July,  their  places  being  filled  by  the  pullets  and  cockerels, 
and  all  stock  not  wanted  for  egg  production  can  be  marketed 
before  winter  begins.  Little  waste  is  experienced  in  the  oper- 
ation of  a  general  poultry  farm,  because  each  fiock  may  be 
culled  as  its  members  mature.  As  the  season  advances,  all 
cull  pullets,  and  all  cockerels  except  those  reserved  for  breed- 
ing, are  sold,  thus  lessening  the  cost  of  keeping  the  flock.  In 
the  raising  of  all  kinds  of  poultry,  care  should  be  taken  not 
to  incur  loss  by  scanty  feeding. 

29.  Whether  market  poultry  is  hatched  and  brooded 
artificially  or  naturally  is  largely  a  matter  of  preference. 
The  matter  of  the  greatest  importance  is  that  the  raising  of 
the  chicks  be  we!!  done.  Any  of  the  many  types  of  coops, 
pens,  and  yards  described  elsewhere  can  be  used  in  raising 
market  poultry,  the  only  essential  in  the  selection  being  that 
the  device  chosen  shall  be  adapted  to  the  locality  and  to  the 
number  of  chicks  to  be  reared.  Where  the-growing  of  market 
poultry  becomes  a  business,  there  must  be  a  more  complete 
organization  than  is  needed  where  only  small  numbers  are 
grown.  Convenience  in  arrangement  of  buildings  and  yards 
is  of  great  aid  in  lessening  the  expense  of  caring  for  the 
incubator  rooms,  brooder  houses,  and  other  buildings  needed 
on  a  poultry  farm. 

30.  In  some  cases,  good  success  in  raising  large  numbers 

of  market  poultry  has  been  achieved  by  the  use  of  hens  for 
hatching  and  brooding.  Land  that  is  not  suited  for  other 
purposes  may  sometimes  be  used  as  a  range  for  hens  and 
chicks.  Fig.  16  shows  a  farm  on  which  more  than  5,000 
chicks  have  been  raised  in  a  single  year.  During  the  day,  the 
hens  wander  with  their  broods,  and  both  hens  and  chicks  stay  . 
at  night  in  small  colony  houses.  Chicks  brought  up  in  this 
environment  must  acquire  vitality  from  the  very  air  and 
become  rugged  as  a  result  of  constant  exercise.  When  such 
chicks  reach  broiler  size,  they  have  a  constitution  that  does 
not  break  down  under  forced  feeding.  They  are  also  well 
fitted  for  development  into  egg  producers  or  breeding  stock. 
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31.  Brooder  House  (or  Market  Poultry. — The  brooder 
house  shown  in  Fig.  17  is  well  suited  for  use  in  a  warm  climate 
or  in  a  temperate  climate  in  hot  weather.  In  this  house, 
small  indoor  brooders  are  used,  and  when  the  weather  permits 
the  chicks  run  outdoors.  Where  there  is  no  natural  shade, 
shelters  of  canvas  or  cotton  cloth  are  drawn  over  the  top  of 
the  fences,  as  shown  in  the  illustration,  thus  shading  the 
brooder  house  and  part  of  the  run.  If  the  shelters  are  well 
separated,  the  chicks  will  be  encouraged  to  take  < 


Still  more  exercise  can  be  encouraged  by  feeding  one  meal 
under  the  shelter  near  the  house  and  the  next  meal  at  the 
other  end  of  the  run.  The  chicks  may  be  kept  in  this  style 
of  house  until  they  are  completely  feathered. 

32.  Colony  House  for  Uarket  Poultry. — When  the  chickens 
are  fully  feathered,  they  should  be  separated  into  flocks  of  not 
more  than  100  each,  which  should  then  be  put  into  colony 
houses.  These  houses  may  be  located  in  any  convenient 
place,  preferably  near  shade  and  good  range.     The  houses 
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shown  in  Fig.  18  are  located  in  open  range  and  on  rough  land 
that  can  be  used  for  little  else  than  poultry  keeping.  When 
first  put  into  the  colony  house,  the  chicks  should  not  be 
allowed  to  range  freely  but  should  be  confined  to  the  open 
run  a  until  they  have  become  accustomed  to  their  new  home. 
After  several  days,  the  door  of  the  house  may  be  opened  for  a 
short  time  before  dark,  care  being  taken  to  see  that  all  the 
chicks  return  to  the  house  before  night  comes  on.  After  the 
chicks  have  been  taught  to  know  the  house  allotted  to  them. 


they  will  go  into  it  every  night.  To  get  the  chicks  better 
accustomed  to  their  home,  the  morning  meal  of  each  colony 
should  be  given  to  it  within  the  house.  In  fact,  all  of  the 
meals  should  be  given  in  the  house  or  near  it. 

The  house  shown  in  Fig.  18  is  made  either  8  feet  by  10 
feet  or  8  feet  by  12  feet  and  is  thus  large  enough  to  mature 
about  50  soft  roasters.  It  should  be  so  constructed  that  rats  and 
other  vermin  are  excluded,  and  the  windows  and  the  inner 
doors   should   be   covered   with   wire   netting.     During   hot 
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nights,  neither  the  outer  door  nor  the  windows  are  closed, 
and  the  windows  should  never  be  closed  except  with  muslin 

curtains. 

33.  Connected  Pens  for  Raising  Market  Poultry. — Where 
free  range  is  not  available,  the  chicks,  after  the  brooding 
period,  may  be  grown  in  houses  with  connected  pens.  Con- 
nected pens  are  especially  desirable  in  districts  where  there 
is  no  natural  shade,  and  chicks  that  are  intended  for  market 
poultry  are  sometimes  grown  to  advantage  when  kept  con- 
stantly confined.  A  connected-pen  plant  is  shown  in  Fig.  19. 
Each  pen  in  the  house  b  is  provided  with  a  roosting  room 
and  a  scratching  shed.  The  entire  length  of  the  building, 
which  extends  from  both  right  and  left  of  the  feed-house  o, 
is  336  feet.  The  yards  shown  are  16  feet  by  50  feet  and 
should  be  provided  with  shade  trees  set  so  as  not  to  interfere 
with  the  cultivation  of  the  soil.  After  the  harvest  of  the 
crops  in  the  field  surrounding  the  yard,  the  chicks  may  be 
given  the  run  of  the  entire  place.  When  the  time  comes  for 
fattening  the  chickens,  a  temporary  fence  may  be  placed 
across  the  yards  close  to  the  houses  in  order  to  prevent  the 
birds  from  exercising  during  the  fattening  period. 

34.  Hatching  and  Brooding  Market  Poultry. — Chicks  for 

the  production  of  table  meat  may  be  hatched  either  by  natural 
or  by  artificial  means,  the  method  selected  depending  some- 
what on  the  number  of  fowls  to  be  raised.  For  hatching  and 
brooding  large  numbers  at  any  time  or  for  a  comparatively 
few  in  winter,  the  use  of  artificial  methods  will  usually  prove 
advisable.  If  more  than  50  chicks  are  to  be  raised,  the  care 
and  expense  of  growing  them  are  usually  less  with  artificial 
methods  than  with  natural.  The  hatching  and  brooding  of 
market  poultry  should  be  done  in  accordance  with  the  prin- 
ciples explained  elsewhere,  except  when  special  methods  are 
necessary  in  the  production  of  special  kinds  of  market  poultry. 

35.  It  should  also  be  borne  in  mind  that  the  stock  used 
for  breeding  each  year  must  be  managed  with  special  regard 
for  the  vitality  of  the  offspring.    For  this  reason,  all  breeding 
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stock  should  be  raised  in  the  open  and  hatched  and  brooded 
as  far  as  possible  by  hens  rather  than  by  artificial  means. 
When  these  points  are  neglected  or  disregarded,  the  eggs  will 
be  found  less  fertile  and  the  chicks  from  them  will  lack  vital- 
ity and  consequently  there  will  be  a  high  death  rate.  The 
chicks  shown  in  Fig.  20  have  marked  evidence  of  vigor 
and  strength.  These  chicks  came  from  stock  that  was 
managed  for  years  with  the  express  design  of  producing  the 
very  best  market  poultry.  The  chicks  have  not  only  vitality, 
but  good  size  and  form  as  well.  But  few  if  any  difficulties 
should  be  experienced  in  the  raising  of  such  chicks  as  these. 


They  should  grow  rapidly  and  develop  quickly  into  plump 
broilers  or  well-finished  roasters.  Chicks  like  those  shown  in 
Pig.  20  arc  not  likely  to  lose  their  appetites  nor  to  contract 
ailments  or  diseases. 

36.  The  development  of  chicks  should  be  uniform.  Each 
one  should  closely  resemble  all  others,  and  each  part  of  the 
body  should  be  in  the  same  stage  of  growth.  In  Fig.  21  is 
shown  the  appearance  of  a  well-grown  chick  at  the  age  of 

2  weeks.  The  entire  body  formation  is  strong  and  bulky 
and  the  shanks  are  short  in  proportion  to  the  rest  of  the  body. 
This  kind  of  development  should  continue  from  day  to  day. 
The  chick  at  3  weeks  of  age  should  have  the  appearance 
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shown  in  Fig.  22'.  When  the  chick  continues  to  grow  as  it 
should,  it  gathers  strength,  and  its  crop  and  abdomen  become 
more  prominent,  giving  evidence  of  strength  and  vigor  in  the 
digestive  organs. 

After  feathers  begin  to  appear,  the  body  itself  does  not 
grow  so  fast  as  before.  Since  considerable  food  is  required 
to  produce  feathers,  more  nutritious  food  should  be  given  at 
the  time  of  feathering  out  so  that  the  growth  of  the  plumage 
will  not  unduly  retard  that  of  the  body.  Chicks  of  the 
Mediterranean  breeds  and  other  chicks  that  have  a  tendency 
to  feather  rapidly  while  young  do  not  grow  as  rapidly  before 
the  age  of  4  weeks  as  later.  Body  growth  in  these  cases  is 
retarded  because  the  digestive  system  cannot  assimilate  food 
enough  to  produce  new  growths  of  both  feathers  and  flesh. 
The  growth  of  young  chicks  may  be  hastened  by  the  use  of 
wet  mash,  but  chicks  that  are  forced  in  this  way  while  young 
do  not  grow  so  fast  after  they  are  8  weeks  old.  As  soon  as  the 
chick  is  completely  covered  with  feathers,  the  rapid  body 
growth  begins  again.  Although  it  is  possible  to  produce 
squab  broilers  in  8  weeks,  it  requires  rapid  growth  to  have 
them  fit  even  at  the  age  of  10  or  12  weeks. 

37.  Feeding  of  Market  Poultry. — Up  to  the  time  of  wean- 
ing, all  kinds  of  market  poultry  are  fed  in  the  same  way. 
The  main  requisite  is  to  keep  them  constantly  growing  with- 
out overfeeding  them  or  allowing  them  to  get  "  off  their  feed  " 
from  this  or  any  other  cause.  When  this  occurs,  they  should 
not  be  fed  until  the  appetite  returns.  When  the  chicks  are 
fed  every  few  hours,  the  omission  of  one  meal  may  bring 
back  a  normal  appetite,  but  where  hopper  feeding  is  prac- 
ticed the  hopper  should  be  removed  and  no  food  should  be 
given  for  several  hours. 

The  greater  part  of  all  market  poultry  used  for  small-sized 
roasters  is  selected  from  the  great  mass  of  farm-grown  poultry. 
To  produce  the  best  roasters,  the  chicks  should  be  so  fed 
that  they  will  be  plump  and  have  a  weight  of  about  4  pounds 
when  dressed.  To  secure  these  results  requires  that  the 
birds   be  well   supplied   with   a  high-grade  growing  ration. 
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Market  poultry  should  be  part  hopper  fed  and  part  hand 
fed.  The  hopper  feeding  should  consist  of  dry  mash,  meat 
scrap,  and  grit.  Wet  mash  and  small  grains  should  be  fed 
by  hand.  The  greater  the  variety  of  food  given,  the  more 
the  fowls  will  consume  and  the  fatter  they  will  grow,  pro- 
vided, of  course,  that  the  entire  ration  is  growth  produ- 
cing and  does  not  tend  to  the  excessive  production  of 
internal  fat. 

Leghorns  for  market  can  be  grown  profitably  to  broiler 
size  only.  The  American  breeds  (Plymouth  Rocks,  Wyan- 
dottes,  and  Rhode  Island  Reds,  and  the  English  breeds  (Dor- 
kings, and  Orpingtons)  are  well  suited  for  all  kinds  of  table 
poultry.  The  birds  of  these  breeds  that  are  plump  when 
small  can  be  sold  for  broilers;  those  that  fail  in  this  respect 
should  be  grown  to  roaster  size.  Not  all  kinds  are  pliunp  at 
8  to  12  weeks,  and  some  individual  specimens  of  all  kinds 
will  not  be  plump  at  broiler  size,  yet  they  may  be  grown  into 
excellent  roasters. 

38.  Those  who  raise  market  poultry  should  aim  to  secure 
the  best  results  from  the  grain  fed.  Poultry  that  loses  40  per 
cent,  of  its  entire  weight  on  being  dressed  is  not  desirable, 
nor  will  such  poultry  bring  a  price  sufficient  to  pay  for  the 
grain  used  in  its  development.  The  carcass  of  a  young  fowl 
that  weighs  3J  pounds  when  taken  from  the  range  is  made  up 
of  about  2  pounds,  or  about  57  per  cent,,  of  bone  and  waste 
and  li  pounds  of  edible  meat.  Such  a  fowl  will  rarely  be  sold 
at  a  profit.  If.  however,  it  is  shut  up  for  a  period  of  18  or 
20  days,  it  will  consume  not  more  than  8  pounds  of  food  and 
should  gain  2  pounds  in  weight.  The  cost  of  the  8  pounds  of 
feed  should  not  exceed  16  cents.  As  a  result  of  the  fattening, 
the  waste  in  dressing  will  be  about  36  per  cent,  instead  of 
about  57  per  cent.,  and  the  meat  will  be  improved  in  quality. 
Before  being  fattened,  the  fowl  might  have  been  sold  for 
12  cents  per  pound,  or  a  tfital  of  42  cents,  which  is  at  the  rate 
of  28  cents  per  pound  for  the  IJ  pounds  of  edible  meat;  after 
being  fattened  the  fowl  will  sell  for  at  least  14  cents  per 
pound,  or  a  total  of  77  cents,  which  is  at  the  rate  of  22  cents 
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per  pound  for  the  3J  pounds  of  edible  meat.  The  fattening 
is  thus  profitable  to  both  producer  and  consumer,  since,  on 
the  basis  of  a  cost  of  16  cents  for  fattening,  the  producer 
would  gain  19  cents,  and  the  consumer  would  save  6  cents  on 
each  pound  of  edible  meat,  or  21  cents  on  3i  pounds.  It 
should  be  remembered  that  the  figures  given  are  purely 
arbitrary  and  that  the  prices  are  not  applicable  to  all  regions ; 
but,  no  matter  what  the  price  may  be,  the  true  value  of 
the  carcass  should  be  determined  not  by  the  total  weight 
of  the  fowl  but  by  the  percentage  of  edible  meat  on  the 


PBODUCTION  OF  BROILERS  AND  KOASTEES 
59.  Classes  of  Broilers. — The  growing  of  broilers  exclu- 
sively is  the  most  precarious  branch  of  the  market-poultry 
business  and  should  not  be  undertaken  until  experience  has 
been  gained,  either  through  direct  connection  with  a  large 
broiler  plant  or  exclusive  control  of  a  small  one.  Broilers 
are  divided  into  three  classes:  (1)  squab  broilers;  (2)  spring 
broilers;  and  (3)  fryers,  large  broilers,  or  small  roasters. 
Squab  broilers,  the  smallest  of  the  three  classes,  range  in  size 
from  3  of  a  pound  to  1  pound  each  in  weight.  They  are  used 
by  the  hotel  and  restaurant  trade  during  the  winter  and  early 
spring.  They  must  grow  quickly  and  be  plump  and  uniform 
in  size.  As  the  season  advances,  the  market  calls  for  spring 
broilers,  or  broilers  that  range  in  weight  when  plump  from 
1  pound  to  IJ  pounds.  The  weight  demanded  increases  as 
the  season  advances,  until  the  2-pound  size  is  the  most  pop- 
ular. Fryers,  large  broilers,  or  small  roasters  range  in  weight 
from  2  to  3  pounds  and  may  be  used  as  preferred,  either  as 
large  broilers  or  as  small  roasters.  Although,  in  general,  the 
greatest  success  in  the  market-poultry  business  is  achieved 
by  those  who  grow  all  sizes,  success  in  many  cases  has  been 
obtained  by  the  exclusive  production  of  one  size  of  market 
poultry. 

40.     Broiler  Plants. — Plants  run  exclusively  for  the  pro- 
duction of  broilers  very  seldom  produce  their  own  eggs  for 
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hatching.  Some  proprietors,  however,  keep  hens  and  pro- 
duce only  enough  eggs  to  keep  their  incubators  running. 
The  owners  usually  think  they  have  enough  to  do  in  caring 
for  the  chicks  without  being  bothered  with  the  work  of  caring 
for  the  hens. 

In  Fig.  23  is  shown  a  building  that  is  well  suited  for  use 
on  a  farm  where  broilers  are  raised  exclusively.  The  wing  a 
contains  the  incubator  cellar,  which  is  built  partly  below  the 
surface.  The  chicks  when  hatched  are  taken  to  the  brooding 
rooms  without  leaving  the  building.  There  are  two  brooding 
rooms  t  of  equal  size,  one  on  each  side  of  the  towers,  beneath 
which  is  the  heating  apparatus  for  the  entire  plant.  The 
Thomson  system  of  heating,  described  in  PotiUry  Farms, 
can  be  used  in  the  operation  of  this  as  well  as  other  broiler 
plants.  At  the  extreme  end  of  the  building,  beneath  the 
windmill,  is  the  building  in  which  the  killing  and  packing  are 
done.  The  interior  of  this  building  can  be  equipped  in  accord- 
ance with  any  of  the  plans  shown  for  other  buildings. 

The  ice  house  should  be  located  a  short  distance  from  the 
killing  house  and  should  be  of  sufficient  capacity  to  supply  the 
ice  necessary  for  packing  and  shipping  purposes.  The  broiler 
plant  should  also  be  provided  with  a  cooling  room  so  built 
that  ice  used  in  it  can  be  supplied  directly  from  the  ice  house. 

41.  Feeding  of  Broiler  Chicks. — Although  chicks  intended 
for  broilers  should  have  the  same  treatment  as  all  brooder 
chicks  and  should  have  all  the  food  they  need  from  the 
beginning  to  the  end  of  their  existence,  the  process  of  fattening 
should  not  begin  until  after  they  are  4  weeks  old.  After  this 
age,  they  should  be  forced  by  means  of  wet  mash  and  meat 
scrap.  The  fattening  process  should  be  carefully  managed 
or  the  chicks  will  break  down  and  become  unable  to  move 
about.  When  this  occurs,  the  affected  chicks,  if  large  enough 
for  sale,  should  be  killed  and  dressed  immediately.  If  they 
are  not  large  enough  for  sale,  they  must  be  removed  to  a  sep- 
arate apartment  of  the  brooder  reserved  as  a  hospital .  Forced 
feeding  at  the  age  of  4  weeks  is  done  at  a  risk,  even  by  those 
experienced  in  the  work.    The  successful  fattening  of  broilers, 
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even  by  experienced  feeders,  is  difficult.  The  difficulty  is  due 
to  the  fact  that  at  broiler  age  most  of  the  food  consumed  is 
utilized  mainly  to  produce  bone,  muscles,  and  feathers. 
When  an  excess  of  fat -forming  material  is  given,  the  health  of 
the  bird  is  likely  to  be  injured.  If  mash  is  given,  10  per  cent, 
of  it  should  consist  of  meat  scrap.  It  is  well  for  the  beginner 
not  to  try  to  produce  excessively  fat  broilers,  but  to  content 
himself  with  well-grown  specioiens  in  fair  condition.  The 
experienced  grower  usually  develops  and  follows  his  own 
methods. 

It  will  generally  prove  advisable  to  raise  several  sizes  of 
broilers.     The    squab   broilers    may  be  selected   from  the 

TABIiE    IV 
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young  cockerels  as  they  develop,  and  the  larger  sizes  of 
broilers  from  the  larger  cockerels  and  pullets  as  they  develop 
plumpness  and  fair  size.  After  the  end  of  May,  naturally 
grown  broilers  begin  to  come  into  the  market  from  the  warm 
districts,  and  from  then  until  winter  the  markets  are  well 
supplied  with  all  kinds  of  farm-grown  market  poultry. 

42.  Time  Required  to  Produce  Broilers  and  Roasters. 
The  time  required  for  a  chick  to  grow  to  a  marketable  size 
depends  largely  on  the  quality  of  the  chick  and  its  breed.  Not 
all  breeds  mature  alike;  some  grow  to  broiler  size  and  are 
fit  for  selling  in  a  shorter  time  than  other  kinds;  some  are 
best  for  small  broilers  and  are  unfit  for  roasters;  and  other 
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kinds  are  better  suited  for  roasters  than  broilers.  The  aver- 
age development  of  several  kinds  of  fowl  are  shown  in 
Table  IV.  This  cannot  be  absolute,  because  some  of  each 
kind  may  be  better  suited  to  the  purpose  in  one  locality  than 
in  another;  then  again,  much  depends  upon  the  stock  from 
which  they  come.  When  bred  and  fed  as  they  ought  to  be, 
the  average  is  about  as  indicated  in  the  table. 

43.     Broilers  10  weeks  old  are  shown  in  Fig.  24.     Broilers 
of  the  size  and  quality  shown  result  only  from  proper  breeding. 


care,  and  feeding,  and  for  such  the  highest  prices  are  paid. 
A  3-months-old  broiler  is  shown  in  Fig.  25;  in  this  specimen, 
the  distance  between  the  thighs  and  the  length  and  breadth 
of  the  breast  tell  of  inherited  vitality  and  strength. 

Note  the  contrast  between  this  bird  and  the  poor  specimen 
shown  in  Fig.  26.  The  latter  bird  is  the  son  of  the  male  bird 
shown  in  Fig.  15,  and  is  a  fair  specimen  of  a  bird  produced 
from  stock  useless  for  the  production  of  either  eggs  or  market 
poultry.  The  neck,  shanks,  and  thighs,  the  least  desirable 
parts  of  a  bird,  are  prominent  in  the  bird  shown  in  Fig.  2G 
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and  form  a  large  proportion  of  the  entire  weight.  A 
deficiency  in  breast  and  abdomen  greatly  lowers  the  market 
value  of  the  bird,  which  is  also  likely  to  be  deficient  in  vitality. 
Although  the  birds  shown  in  Figs.  25  and  26  received  the 
same  care  and  attention  and  were  raised  in  the  same  environ- 
ment, one  was  a  finished  broiler  at  the  age  of  3  months  and  the 


other  was  a  poor  specimen  at  the  age  of  4  months  and  never 
developed  into  a  bird  fit  for  any  useful  purpose. 

44.  Roasters. — There  are  two  kinds  of  roasters,  plump, 
meaty  roasters,  and  soft  roasters.  The  real  value  of  a  roaster 
depends  on  the  cuts  that  can  be  taken  from  the  carcass  when 
cooked.  Hotels  and  restaurants  require  plump,  meaty  roast- 
ers that  can  be  served  either  hot  or  cold  or  used  for  sand- 
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wiches,  croquettes,  or  hash.  In  many  cases,  old  hens  or 
turkeys  are  used  for  these  purposes  simply  because  suitable 
young  chickens  cannot  be  obtained,  A  5-  or  a  6-pound  fOwl 
of  uncertain  or  old  age,  however,  simply  because  it  has  the 
size  and  appearance  of  a  roaster,  is  not  fitted  for  such  use. 

The  term  soft  roaster  should  be  applied  only  to  the  plump 
and  tender  carcass  of  a  young  fowl.  No  matter  how  pleasing 
the  carcass  may  be  in  appearance,  it  should  not  be  graded  as 
first-class  market  poultry  unless  its  flesh  is  soft  and  tender. 

45.  Roasters  may  be  produced  at  a  profit  in  nearly  every 
locality  where  they  can  be  sold  alive  for  not  less  than  20  cents 
a  pound.  In  the  raising  of  roasters,  the  poultryman  must 
produce  the  best  or  be  content  with  the  average  market  price 
for  a  medium  product.  The  raising  of  soft  roasters  may  be 
an  exclusive  business  or  it  may  be  a  part  of  the  general  poultry 
business.  In  some  locations,  it  has  become  the  exclusive 
occupation  of  a  neighborhood.  A  soft  roaster  may  be  a 
quickly  grown  cockerel,  pullet,  capon,  or  poulard.  Chicks 
from  which  soft  roasters  are  raised  are  usually  hatched  in  the 
fall  and  the  soft  roasters  are  marketed  between  the  middle  of 
January  and  the  first  of  June. 

It  is  difficult  to  obtain  eggs  at  all  in  the  fall  and  it  is  doubly 
difficult  to  get  hatchable  eggs  from  the  kind  of  fowls  best 
suited  for  soft  roasters.  To  supply  the  eggs  for  soft  roasters, 
pullets  are  hatched  during  the  winter.  The  eggs  of  Light 
Brahmas  and  both  White  and  Barred  Plymouth  Rocks,  either 
thoroughbreds  or  crossed,  are  used  for  hatching  soft  roasters. 

46.  The  hatching  and  brooding  of  chicks  for  the  produc- 
tion of  soft  roasters  is  generally  done  artificially.  The  chicks 
are  kept  in  brooder  houses  until  they  are  large  enough  to  go 
into  the  colony  houses.  In  soft-roaster  plants,  hatching  is 
begun  in  August  or  September  and  is  completed  by  the  end 
of  January.  The  eggs  used  generally  come  from  fowls 
specially  selected  and  managed  for  the  purpose  of  securing 
eggs  from  which  large-sized,  slow-maturing  birds  may  be 
grown.  If,  however,  the  roasters  are  to  be  sold  at  the  weight 
of  4  pounds,  quick-maturing  stock  should  be  used.     Heavy- 
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weight    and    light-weight    roasters    cannot    be    successfully 
produced  from  the  same  stock. 

After  the  brooder  age  is  passed,  the  chicles  can  be  moved  to 
colony  houses  of  the  type  shown  in  Fig.  27.  Each  of  the 
houses  is  large  enough  to  mature  50  chicks  and  there  is  room 
for  50  of  these  houses  and  flocks  on  S  acres  of  land.  The 
weather  is  usually  cool  when  the  half-grown  chicks  are  placed 
in  these  houses,  but  the  door  should  be  opened  each  day 
and  the  chicks  permitted  to  go  about  at  will,  except,  of  course, 
in  the  case  of  heavy  snow  or  extremely  cold  weather.  Soft 
roasters  must  not  be  permitted  to  roost  on  perches ;  they  should 
pass  the  night  on  the  floor  of  the  house,  which  should  consist 
of  dry  earth  covered  with  sand.  The  sand  should  be  fre- 
quently changed,  to  keep  it  in  a  sanitary  condition,  and  be 
covered  with  dry  straw.  Where  the  ground  is  damp,  board 
floors  can  be  laid  in  the  houses.  Each  colony  is  fed  inside 
the  house  or  near  the  door.  When  plentifully  fed,  the  chicks 
will  wander  but  little.  The  cockerels  should  be  caponized 
as  soon  as  they  are  old  enough  for  the  operation.  Directions 
for  caponizing  are  given  elsewhere.  The  specimens  first  sold 
are  pullets  that  are  inclined  to  lay,  and  slips,  or  imperfectly 
caponized  cockerels ;  the  flesh  of  laying  pullets  becomes  hard 
and  the  slips  disturb  the  other  members  of  the  flock.  The 
pullets  suitable  for  use  as  soft  roasters  should  weigh  about 
5  poimds  at  the  beginning  of  the  selling  period,  and  about 
7  pounds  at  maturity.  The  males  should  weigh  at  maturity 
from  8  to  9  pounds  or  a  little  more.  Soft  roasters  are  sold 
at  ages  ranging  from  7  to  9  months. 

The  main  difficulty  in  growing  soft  roasters  lies  in  the  fact 
that  the  season  of  high  prices  lasts  only  about  60  days  and 
that  there  are  7  months  of  constant  expense.  Of  course,  it 
is  possible  to  continue  hatching  later  than  the  fifst  of  January, 
but  this  is  seldom  if  ever  done  in  soft-roaster  plants.  The 
early  spring  chickens  resulting  from  late  hatching  may  be  _ 
used  as  broilers  or  as  summer  roasters.  Summer  roasters 
should  be  sold  as  soon  as  they  have  gained  suitable  size,  for 
as  soon  as  they  become  long  in  leg  they  lose  much  of  their 
value. 
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47.  Feeding  of  Soft  Roasters.^Up  to  the  time  of  weaning, 
soft  roasters  are  fed  the  same  feed  as  other  chicks.  After 
weaning,  they  should  have  whole  or  cracked  grains  and  both 
wet  and  dry  mash.  Meat  scrap  is  usually  kept  before  them 
after  the  age  of  3  months,  and  they  are  gradually  taught  to 
help  themselves  from  hoppers  containing  com,  meat  scrap, 
and  dry  mash.  Wet  mash  is  given  to  them  once  or  twice  a 
day.  A  dry-feeding  system  is  given  the  preference,  as  there 
is  less  trouble  from  a  dry-mash  than  from  a  wet-mash  sys- 
tem. In  a  dry-mash  system  of  feeding,  the  fowls  grow  as 
rapidly  as  in  a  wet-mash  system  and  their  droppings  are 
dry,  thus  making  it  easy  to  keep  the  floor  in  good  condition. 

The  plant  shown  in  Fig.  27  is  located  on  land  that  has  a 
gentle  slope  toward  the  south — ^just  enough  for  drainage. 
The  chickens  are  fed  by  means  of  hoppers  as  well  as  by  hand. 
The  hopper  that  hangs  on  the  inside  of  the  door  a  is  filled 
with  cracked  com.  Another  two-part  hopper  is  hung  on  the 
front  door  b;  one  part  is  filled  with  meat  sci;ap  and  the  other 
with  grit.  The  fowls  can  help  themselves  from  these  hoppers 
at  will.  A  mixture  of  wheat,  barley,  oats,  and  other  grains— 
the  greater  portion  of  the  mixture  being  wheat — is  fed  to 
them  in  flat  box  troughs.  Occasionally,  wet  mash  is  fed. 
The  main  requirement  is  that  the  fowls  shall  never  go  hungry 
— they  can  eat  from  the  hoppers  even  though  they  are 
inside  the  house  and  the  doors  are  closed. 
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PRODUCTION  OF  CAPONS  AND  POULARDS 

1.  A  capon  is  a  castrated  cockerel,  and  the  operation  of 
castrating  cockerels,  which  is  done  to  improve  the  fowl  for 
market  purposes,  is  known  as  caponizing.  A  capon's  comb, 
wattles,  and  spurs,  unlike  those  of  a  cockerel,  never  develop ; 
a  capon  seldom  crows  or  molts;  but,  on  the  other  hand, 
the  plumage  of  a  well-fed  capon  is  as  brilliant  as  that  of  a 
cockerel.  The  head  of  a  capon  has  a  distinctive  appearance 
of  its  own,  being  unlike  that  of  either  a  cock  or  a  hen. 

2.  A  poulard  is  a  pullet  with  th?  power  of  egg  production 
removed,  and  the  operation  accomplishing  this  is  known  as 
poulardizing.  Hence,  poulards  bear  the  same  relation  to 
pullets  that  capons  bear  to  cockerels.  The  operation  of 
poulardizing  is  not  often  performed.  Superfluous  cockerels 
can  be  profitably  caponized  because  they  are  useful  only  for 
the  production  of  meat,  but  pullets  ire  useful  for  egg  pro- 
duction, and  under  ordinary  conditions  poulardizing  would 
result  in  an  actual  financial  loss.  Because  of  these  facts,  only 
caponizing  will  be  fully  explained.  After  the  operation  of 
caponizing  has  been  mastered  it  is  a  simple  matter  for  any 
one  to  become  just  as  proficient  in  poulardizing  if  desired. 
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3.  Contrary  to  a  somewhat  prevalent  belief,  the  operation 
of  caponizing  is  not  particularly  painful.  The  cockerels  show 
little  signs  of  suffering  when  the  incision  is  made  between  the 
ribs,  and  only  occasionally  wince  when  a  testicle  is  twisted 
off.  The  fatality  from  caponizing  is  quite  low,  the  loss  often 
not  exceeding  2  per  cent,  when  the  operation  is  skilfully  per- 
formed, and  frequently  proficient  operators  do  not  cause  a 
fatal  accident  during  an  entire  season.  As  a  rule,  the  only 
birds  that  die  under  a  well -performed  operation  are  those 
that  have  developed  combs.  As  a  matter  of  fact,  the  pangs 
of  hunger  the  fowls  experience  from  the  fast  previous  to  the 
operation  seem  to  be  much  greater  than  any  pain  they  suffer 
on  the  operating  table.  A  fowl  in  the  midst  of  the  operation 
will  frequently  reach  out  its  head  to  peck  at  some  crumbs, 
of  food  that  may  be  lying  on  the  table,  or  at  a  fly  that  may 
light  near  it;  after  the  operation  is  over  the  fowls  never  seem 
to  worry  about  the  cuts  in  their  sides,  their  entire  attention 
being  usually  centered  on  the  soft  food  and  water  that  is 
immediately  given  to  them. 

4.  Advantages  of  Caponizing, — The  two  important  advan- 
tages secured  by  caponizing  are  the  production  of  a  greater 
quantity  and  a  better  quality  of  edible  meat  on  the  carcass 
of  a  fowl.  An  incidental  advantage  is  that  capons  can  be 
handled  more  easily  and  can  thus  be  produced  at  a  lower 
cost  for  the  same  weight  than  is  possible  with  uncaponized 
cockerels. 

5.  Capons  will  gain  more  flesh  than  cockerels  from  an 
equal  amount  of  food  because  the  energy  that  would  other- 
wise go  into  fighting  and  supporting  the  activities  of  the 
reproductive  organs  is  utilized  in  developing  desirable  flesh 
on  the  bird.  Cockerels,  as  every  poultryman  knows,  fight 
almost  continually  among  themselves  and  abuse  the  pullets 
if  the  two  sexes  are  not  separated.  Capons  attain  their 
marketable  size  more  slowly  but  grow  fully  one-third  heavier 
in  weight  than  cockerels  of  the  same  type  and  variety  at  the 
same  age,  and  the  additional  weight  is  almost  entirety  edible 
meat. 


^d  by  Google 


{  14  MARKET  POULTRY  3 

6.  The  flesh  of  an  8-  or  a  9-months-old  capon  weighing 
9  or  10  pounds  is  as  tender  and  juicy  as  that  of  a  spring 
chicken;  in  fact,  capons  owe  their  higher  selling  price  per 
pound  and  much  of  their  popularity  to  the  quality  of  their 
meat.  The  white  meat  of  a  capon  is  very  pure  and  clear, 
and  the  dark  meat  is  very  much  lighter  in  shade  than  the 
dark  meat  of  either  a  cockerel  or  a  pullet.  When  roasj^ers  are 
worth  16  cents  per  pound,  capons  frequently  bring  twice  that 
price.  Finished,  well-fattened  capons  make  a  fine  appear- 
ance on  account  of  their  plump,  broad  breasts,  so  well  filled 
out  that  the  entire  breast  bone  is  hidden  with  the  usual  excep- 
tion of  the  tip  of  the  point  in  front,  which  is  seldom  covered. 

7.  Capons  owe  their  relative  low  cost  of  production  as 
compared  with  cockerels  to  their  peaceable,  contented,  and 
generally  docile  dispositions.  They  can  be  left  to  run  indis- 
criminately with  males  or  females  during  the  growing  period 
or  they  can  be  kept  in  flocks  of  500  or  more  by  themselves, 
if  necessary,  without  shewing  the  least  disposition  to  quarrel, 
and  they  can  be  kept  even  more  closely  confined  than  hens 
or  pullets.  They  love  to  cluster  together  in  groups  to  sun 
themselves  and  to  doze  until  feeding  time  comes  again. 

8.  When  chicks  are  raised  by  natural  brooding,  mature 
capons  may  be  utilized  to  relieve  the  hen  of  this  work  and 
allow  her  to  get  back  almost  immediately  to  the  production 
of  eggs.  With  a  little  training,  the  capon  makes  a  very  satis- 
factory substitute  for  the  mother  and,  on  account  of  its  large 
size,  can  take  care  of  from  25  to  30  chicks,  or  about  twice  as 
many  as  can  be  cared  for  by  one  hen.  It  is  also  claimed  that 
a  capon  will  take  better  care  of  chicks  and  will  scratch  for 
them  and  protect  them  better  than  a  hen  after  it  once  becomes 
accustomed  to  them.  A  capon  is  ready  to  take  up  maternal 
duties  when  it  is  about  9  or  10  months  old. 

The  method  of  training  a  capon  to  brood  chicks  is  as  fol- 
lows: Pluck  a  few  feathers  from  its  breast,  and  strike  it 
sharply  on  the  bared  spot  with  a  small  switch  so  as  to  cause 
smarting  and  itching.  Then  place  the  capon  in  a  dark  box 
about  2  feet  square  with  some  partly  grown  chicks.     In  all 
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probability  the  capon  will  at  once  take  kindly  to  these  cbicks, 
willingly  allowing  them  to  huddle  under  its  breast  so  as  to 
relieve  the  smarting  and  to  warm  it.  The  capon  will  cluck  to 
the  chicks,  and  treat  them  even  more  kindly  than  a  hen. 

After  the  capon  adopts  one  batch  of  chicks,  keep  it  under 
the  box'with  the  brood  for  a  full  day,  and  give  only  a  few 
bread  crumbs  and  a  little  water.  The  box  should  be  kept 
dark  and  far  enough  away  from  the  hen  to  prevent  the  chicks 
from  hearing  her  call.  After  this  day  of  confinement,  the 
capon  and  its  brood  may  be  placed  in  an  open  coop,  where 
they  should  be  confined  for  several  days  before  being  allowed 
to  roam  at  will. 

When  the  chicks  are  large  enough  to  be  taken  away  from 
the  capon,  a  new  brood  may  be  given  to  the  bird,  provided  the 
exchange  is  always  made  at  night.  In  this  way  a  single 
capon  will  be  able  to  raise  a  comparatively  large  number  of 
chicks. 

9.  Varieties  and  Crosses  Most  Suitable  for  Caponizing, 

While  any  male  bird  of  any  breed  will  be  improved  by  being 
caponized,  some  varieties  will  make  larger  and  better  capons 
than  others,  and  as  it  is  only  the  finest  capons  that  bring  the 
highest  prices,  the  breed  of  fowl  for  the  operation  should  be 
carefully  selected.  In  American  markets,  especially  in  the 
East,  capons  with  yellow  skin  and  fat  will  sell  the  best,  while 
the  white-skinned  birds  with  white  fat  will  sell  best  in 
European  markets. 

10.  Capons  for  the  family  trade,  weighing  from  6  to 
8  pounds,  can  be  obtained  with  best  results  from  cockerels  of 
three  of  the  American  breeds,  Wyandotte,  Plymouth  Rock, 
and  Rhode  Island  Red,  and  from  three  of  the  English  breeds, 
Orpington,  Dorking,  and  Sussex.  Capons  for  the  highest- 
priced  trade  of  February  and  March,  weighing  from  8  to 
11  pounds,  can  be  made  to  the  best  advantage  from  Asiatic 
cockerels,  Brahmas,  Cochins,  and  Langshans,  which  rank  in 
the  order  named.  For  the  very  choicest  capons  having  rich 
yellow  skin  and  legs,  the  Brahmas  and  Cochins  will  be  found 
to  excel. 
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Several  crosses  between  these  breeds  are  also  suitable  for 
the  production  of  very  superior  capons.  A  first  cross  between 
a  Light  Brahma  and  a  Dorking  makes  a  magnificent  capon 
and  is  large  in  size  and  fine-fleshed,  with  rich  yellow  skin  and 
legs.  Cockerels  from  a  cross  of  a  Plymouth  Rock  and  a  Light 
Brahma  or  a  Plymouth  Rock  and  a  Bufi  Cochin  make  good 
capons,  but  they  are  not  so  large  nor  so  fine  in  quality  as  those 
mentioned  above. 

1 1 .  The  Plymouth  Rocks  and  the  Asiatics  are  the  easiest 
cockerels  to  operate  on.  because  they  develop  their  frames 
first  and  do  not  grow  much  flesh  until  after  they  have  passed 
the  size  best  suited  for  caponizing.  When  these  birds  weigh 
from  2  to  3  pounds  there  is  little  except  skin  over  the  ribs, 
and  the  spot  to  cut  when  caponizing  can  be  easily  located 
with  the  eye.  Cockerels  of  the  small  breeds  like  Leghorns, 
Hamburgs,  and  Bantams  should  not  be  caponized,  at  least 
by  the  amateur,  as  the  operation  is  difficult  to  perform  on 
these  birds  and,  besides,  the  gains  that  result  from  it  are  small. 

12.  Age  of  Cockerels  for  Caponizing. — Cockerels  of  the 
breeds  best  suited  for  caponizing  may  be  operated  on  at  any 
age  between  2  and  4  months,  but  the  operation  is  most 
advantageously  performed  just  before  the  combs  of  the  cock- 
erels begin  to  shoot,  or  grow  rapidly.  At  this  period  the 
birds  will  be  about  10  weeks  to  3  months  old.  Cockerels  that 
are  4  months  old  or  older  should  be  caponized  by  experts 
only,  as  at  such  an  advanced  age  the  operation  frequently 
proves  fatal.  Generally  speaking,  the  younger  the  birds  are 
the  easier  will  be  the  operation  and  the  quicker  the  recovery; 
young  cockerels  have  but  little  flesh  over  the  ribs,  hence  the 
ribs  can  be  very  clearly  seen  and  the  cut  can  be  made  very 
accurately. 

1M8TROMENT3    AMD    APPLIANCES    FOB    CAPONIZINQ 

13.  Instruments  used  for  caponizing  are  manufactured 
by  several  firms,  but  the  different  sets  do  not  vary  greatly 
either  in  style  or  in  price.     The  essential  instruments  are  a 


^d  by  Google 


MARKET  POULTRY 


SU 


knife  for  makiDg  the  incision,  a  spreader  for  holding  the  ribs 
apart,  a  hook  for  tearing  the  inside  membrane,  a  probe  to 
push  aside  the  intestines,  a  pair  of  forceps  for  removing  for- 
eign matter  that  may 


get  into  the  abdomen, 
I  and  a  cannula  or  a 
slotted  scoop   for   re- 
''^^aj^;'^"^^^^  -fft^ll       """^^  ^^  testicles. 
f*J  14.     A  knife  for 

•'"'■  1  caponizing  should  be 

pointed  like  one  of  those  shown  in  Fig.  I.  The  knife  should,  of 
course,  be  as  sharp  as  possible.  Some  makers  of  caponizing  sets 
furnish  a  knife  like  the  one  shown  in  (6),  but  experienced  opera- 
tors usually  prefer  a  knife  shaped  like  the  one  shown  in  (a)  or 
the  one  shown  in  (c).  An  ordinary  pocket  knife  is  sometimes 
used,  but  the  material  in  the  ordinary  knife  is  not  usually  good 
enough  to  hold  as  keen  an  edge  as  is  necessary  for  the 
operation. 

15.  In  Pig.  2  are  shown  several  types  of  spring  spreaders 
for  holding  the  ribs. apart  while  the  operation  is  being  per- 
formed. Formerly 
whalebone  or  wooden 
spreaders  were  used 
for  the  purpose,  but 
the  work  is  much  bet- 
ter performed  with 
the  modem  spring 
spreader,  of  which 
there  are  a  number 
of  acceptable  types. 

16.    The    book, 

which   is  shown  in 

^'°  '  Fig.  3  (a),  is  used  for 

tearing  apart  the  membrane  that  envelops  the  intestines, 

and  should  be  delicately  pointed.     The  probe,  which  is  shown 

in  Fig.  3  (6),  is  used  to  push  aside  the  intestines  when  search- 
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ing  for  the  testicles.  The  forceps,  which  are  shown  in 
Fig.  3  (c),  are  used  to  remove  any  foreign  matter,  such  as 
feathers  or  bits  of  dirt,  that  may  drop  into  the  abdominal 
cavity.  The  forceps  are  also  useful  in  handling  the  lint  or 
sponge  that  is  used  to  remove  any  blood  which  may  appear  in 
the  cut.  An  improved  type  of  forceps,  known  as  the  Bpooa 
forceps,  is  shown  in  Fig,  3  (d).  A  combined  hook  and  probe 
is  shown  in  Fig.  3  (e). 


17.  The  instrument  by  which  the  testicles  are  actually 
removed  is  the  cannula,  which  is  shown  in  Fig.  4.  The  can- 
nula consists  of  a  brass  or  nickel  tube  about  5  inches  in 
length,  through  which  a  piece  of  horsehair  or  fine  wire  can  be 
run,  as  shown  in  the  illustration.  In  using  th^  cannula,  the 
loop  a  of  the  horsehair  or  wire  is  slipped  over  the  testicle, 
which  is  gently  twisted  and  torn  away.  A  slotted  scoop,  such 
as  shown  in  Fig.  5,  is  sometimes  used  in  place  of  the  cannula. 
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18.  Besides  the  instruments  mentioned,  the  person  doing 
the  caponizing  should  be  provided  with  an  operating  table, 
a  means  of  securing  the  cockerels  to  the  table,  cold  water, 
carbolic  acid,  or  some  other  equally  efficient  sterilizing 
medium,  a  wash  basin  or  bowl,  a  large  sponge,  small  pieces 
of  sponge  or  absorbent  cotton,  and  a  needle  and  while 
silk  thread  for  stitching. 


d 


19.  The  cold  water  and  the  sponge  are  used  for 
washing  the  plucked  area  where  the  incision  is  to  be 
made,  though  this  need  not  necessarily  be  done.  The 
carbolic  acid  or  other  germicide  is  for  sterilizing  pur- 
poses, and  should  be  added  to  the  water  so  as  to 
make  a  5-per-cent.  carbolic-acid  solution.  This 
strength  of  solution  is  most  used  for  such  operations ; 
less  than  2  per  cent,  is  too  weak  to  be  eflective  in 
this  case  in  destroying  germs.  The  use  of  the  small 
pieces  of  sponge  or  the  cotton  is  to  absorb  any  blood 
that  may  be  spilled  in  the  operation,  and  they  should 
be  sterilized  by  moistening  with  the  carbolic-acid 
solution.  The  same  5-per-cent.  carbolic-acid  solution 
should  also  be  used  to  sterilize  the  instruments, 

20.  A  barrel  may  be  used  as  an  operating  table, 
but  it  is  advisable,  particularly  where  much  work  is 
to  be  done,  to  have  a  table  that  is  made  especially 
for  the  purpose.     A  table  about  SJ  feet  long  and  from 
18  to  20  inches  wide  will  be  found  to  be  of  the  most 
convenient  size.   The  table  shown  in  Fig.  6  is  provided 
with  a  top  that  may  be  tilted  to  insure  a  good  light ; 
the    top   is   also   provided   with   slots  and   weights 
for  holding  the  fowl  in  position.     A  box  or  bench  for  ' 
holding  the  instruments  and    appliances  should  be          '°'  ^ 
placed  near  the  operating  table,  which  should  be  made  high 
enough  so  that  the  operator  will  not  be  obliged  to  stoop  much. 

21.  A  small  electric  light  such  as  shown  in  Fig.  7  is  handy 
for  illuminating  the  abdominal  cavity;  by  its  use  caponizing 
can  be  performed  in  the  evening  or  on  dark,  cloudy  days. 
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OPBBATION    OF    CAPONIZINO 

22.  Qualiflcations  o(  an  Operator. — The  operation  of 
caponizing  is  very  simple  when  the  principles  and  essential 
details  connected  with  it  are  clearly  understood,  and  after 
a  little  practice  the  operation  can  be  performed  by  any 
one  who  is  not  nervous  and  liable  to  get  agitated  or 
excited  when  cutting  into  the  body  of  a  living  animal,  and 
who  is  not  made  sick  at  the  sight  of  a  little  blood  or  by  the 
peculiar  smell  that  arises  from  the  organs  of  the  body  of  a 
fowl  when  they  are  exposed  to  the  air.  The  faculty  of  not 
being  nervous  is  the  most  important  of  the  above;  nervous- 
ness and  consequent  hurry  are  liable  to  cause  mistakes  that 
will  result  fatally.  There  is  a  great  difference  between 
working  rapidly  and  working  hurriedly,  and  some  persons 
are  never  able  to  compose  themselves  while  cutting  a  living 
creature;  though  after  a  time  it  is  possible  for  almost  any 
person  to  become  accustomed  to  the  sight  of  blood  and  the 
smell  arising  from  the  exposed  organs  of  the  body. 

If  the  beginner  will  thoroughly  master  the  detailed  instruc- 
tions that  are  given  in  the  next  few  pages,  it  should  not  take 
longer  than  10  minutes  to  capojiize  the  first  cockerel  he  has 
to  handle.  An  expert  can  handle  as  many  as  15  to  20  cock- 
erels an  hour.  Some  poultrymen  advise  that  the  beginner 
make  his  first  attempt  on  the  body  of  a  dead  cockerel,  though 
this  is  not  necessary  unless  the  novice  feels  timid. 

23.  Conditions  Essentiid  for  Successful  Operation. — Two 

conditions  are  essential  for  successfully  caponizing  cockerels: 
The  intestines  of  the  fowl  must  be  well  emptied  of  food, 
and  there  must  be  an  adequate  supply  of  light,  either  natural 
or  artificial,  at  all  times  during  the  operation. 

If  the  intestines  are  empty  when  the  operation  is  performed, 
they  are  not  in  the  way  of  the  operator  and  are  not  likely  to 
get  punctured  by  a  slight  slip  of  the  knife,  as  would  be  the 
case  if  they  were  full.  A  puncture  of  the  intestines  will 
almost  certainly  result  in  the  death  of  the  chicken.  To  get 
cockerels  in  the  best  condition  for  caponizing,  they  should  be 
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starved  for  a  least  24  hours  prior  to  the  operation,  and  a  fast 
of  36  hours  will  put  them  in  still  better  condition.  Thus,  if  the 
poultryman  is  planning  to  caponize  on  Friday,  as  is  the  custom 
on  many  poultry  farms,  the  cockerels  intended  for  this 
purpose  should  be  selected  on  Wednesday  evening,  shut  up 
in  a  roomy  coop,  and  given  neither  food  nor  water  until  after 
they  have  been  operated  on. 

As  the  operation  should  be  performed  only  in  a  bright  light, 
if  the  day  set  for  the  work  proves  to  be  too  dark  and  there  is 
no  electric  or  other  bright  light  available,  no  harm  will  come 
to  the  cockerels  if  the  operation  is  postponed  until  the  next 
morning. 

24.  Preparation  of  Cockerel  for  Operation. — The  cockerel 
is  secured  and  held  firmly  in  position  for  the  operation 
of  caponizing  in  several  different  ways,  A  very  satisfactory 
method  is  illustrated  in  Fig.  6;  here  the  shanks  of  the  chicken 
are  shown  held  in  a  clamp,  a  noosed  cord  being  slipped  over 
the  wings  and  tightened  at  the  shoulders  close  to  the  back 
and  then  going  over  the  edge  of  the  table;  the  bird  is  held 
down  by  the  pull  of  a  weight  at  the  lower  end  of  the  cord. 
Another  method  is  to  use  two  noosed  cords  with  weights  of 
about  a  pound  each  fastened  at  the  ends  opposite  from  the 
nooses.  One  of  the  noosed  ends  is  then  slipped  over  the  feet 
and  shanks  of  the  bird  and  fastened  around  both  legs  above 
the  hocks.  The  other  cord  is  slipped  over  the  wings,  and 
then  the  weights  at  the  ends  of  the  cords  are  lowered  gently 
over  th6  sides  of  the  table,  and  the  cockerel  is  held  in  position, 
usually  with  the  right  side  exposed  to  the  operator.  The 
weights  stretch  the  cockerel  so  that  its  side  muscles  are  fairly 
tense  and  in  the  best  condition  to  be  cut. 

When  the  cockerel  is  in  the  proper  position,  the  area 
immediately  surrounding  the  spot  where  the  incision  is  to  be 
made  is  quickly  plucked  clean  of  feathers,  as  shown  in  Fig.  6, 

25.  Method  of  Locating  Point  for  Incision. — The  making 
of  the  cut  in  caponizing  is  the  real  factor  in  the  success  of 
the  operation,  and  the  location  of  the  exact  spot  where  the 
cut  is  to  be  made  requires  the  greatest  care.     When  the  cut 
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is  made  in  the  right  place  the  testicles  can  be  found  readily. 
When  the  cut  is  made  too  far  forwards  or  too  low  down,  it 
is  difficult  to  locate  the  testicles  and  there  is  proportionately 
more  difficulty  in  removing  them. 

The  cut  should  be  made  between  the  sixth  and  seventh 
ribs — the  ribs  nearest  the  hip — and  between  the  angle  in  the 
ribs  and  the  backbone,  as  shown  by  the  heavy  dotted  Hne  in 
Fig.  8.  These  two  ribs  are  the  floating  ribs;  that  is,  one  end 
of  these  ribs  is  attached  to  the  backbone  and  the  other  end 
is  unattached.  The  other  five  ribs  are  attached  at  both 
ends — one  end  to  the  backbone  and  the  other  end  to  the 
breast  bone. 

If  the  cut  is  made  in  the  proper  place  between  the  sixth  and 

seventh  ribs  it  will  be  directly  above  the  testicle,  and  this  is 

the  only  spot  vjhere'  it  oan 

be  made  with  entire  safety 

and   to   advantage.     If  a 

mistake  is  made  in  locating 

"  the   spot   to  cut  and  the 

incision  is  made   between 

the    fifth   and   sixth   ribs, 

the  knife   will   cut  above 

the  membrane  that  separ- 

^"'  **  ates  the  thorax,  or  chest, 

from  the  abdominal  cavity  and  the  testicle  will  not  be  in  sight. 

Another  cut  will  have  to  be  made ;  this  may  be  made  through 

the  membrane  or  a  new  cut  made  between  the  sixth  and 

seventh  ribs.     It  is  difficult  to  remove  the  testicles  from  an 

opening  between  the  fifth  and  sixth  ribs  and  the  lungs  may 

be  punctured  if  the  cut  is  made  there. 

26.  To  locate  the  exact  spot  at  which  to  make  the  incision 
place  the  first  finger  of  the  left  hand  on  the  body  of  the 
cockerel  directly  above  the  thigh.  Pass  it  slowly  with  a 
gentle  pressure  toward  the  head  of  the  fowl  until  the  first 
obstruction  is  met.  This  will  be  the  seventh  rib  of  the 
cockerel.  Slip  the  finger  over  this  rib  and  press  the  tip  of  the 
finger  down  firmly  between  the  two  ribs  at  a  point  about  half 
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way  between  the  angle  of  the  ribs  and  the  backbone  to  serve 
as  a  guide  for  cutting. 

27.  Method  of  Making  Incision. — The  operator  is  now 
ready  to  make  the  incision.  Keep  the  finger  that  is  pressing 
down  between  the  sixth  and  seventh  ribs  firmly  in  place  and 
insert  the  knife  to  a  depth  of  J  inch,  with  the  cutting  edge 
toward  the  breast  bone.  To  aid  the  beginner,  a  scratch  can 
be  drawn  across  the  knife  blade  J  inch  from  the  point.  Draw 
out  the  knife,  but  still  hold  the  finger  firmly  in  place;  turn 
the  knife  blade  around  and  again  insert  it  with  the  cutting 
edge  toward  the  backbone ;  cut  along  between  the  ribs  until  the 
backbone  is  very  nearly  reached. 

The  experienced  operator  need  not  make  the  cut  more  than 
1  inch  in  length,  but  the  beginner  should  make  it  as  long  as 
the  space  between  the  angle  in  the  rib  and  the  backbone  will 
allow,  and  then  put  a  stitch  in  the  middle  of  the  cut  after 
the  operation  is  finished.  The  operator  must  be  careful  to 
cut  in  a  line  with  the  veins,  not  crosswise  of  them,  and  not 
too  near  the  backbone. 

By  pressing  the  tip  of  the  finger  between  the  ribs  during 
the  cutting  operation,  the  skin  is  held  taut  and  prevented 
from  slipping  back  and  forth  and  increasing  the  chance  of 
having  the  cut  made  in  the  wrong  spot. 

28.  Method  of  Removing  Testicles. — As  soon  as  the  cut 
is  made,  the  knife  is  laid  aside  and  the  spreaders  inserted  in 
the  wound.  The  sixth  and  seventh  ribs  are  held  securely  by 
the  hooks  at  the  end  of  each  arm  of  the  spreader,  and  the 
spring  of  this  instrument  is  allowed  to  separate  the  ribs  far 
enough  to  make  an  opening  of  3"  inch.  When  this  point  is 
reached  the  spreader  should  be  locked  by  means  of  the  catch. 
If  the  spreader  will  not  remain  in  place  of  itself  it  must  be 
held  in  place  with  the  hand  not  employed  in  removing  the 
testicle,  which  is  usually  the  left  hand. 

Looking  down  into  the  cavity,  the  film-like  membrane  that 
encloses  the  abdominal  organs  will  be  seen.  This  is  usually 
severed  by  the  knife  during  the  cutting;  if  not,  the  knife 
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should  not  be  used  again,  as  there  is  danger  of  cutting  the 

intestines,  because  they  lie  very  close  to  this  membrane. 
The  membrane  should  be  torn  apart  by  means  of  a  hook 
similar  to  that  shown  in  Fig,  3  (a).  This  hook  must  be  used 
carefully,  or  an  artery  or  an  intestine  wall  will  be  punctured. 
If  at  this  stage  of  operation  there  is  so  much  blood  in  the 
wound  as  to  make  the  organs  indistinct,  it  should  be 
sponged  up. 

29.  If  the  cockerel  has  been  starved  sufficiently  so  that 
the  intestines  are  practically  empty  and  lie  down  and  away 
from  the  backbone,  after  the  membrane  is  ruptured,  the  right 
testicle  will  be  in  plain  view  up  against  the  backbone.  The 
testicle  is  a  small  bean-shaped  organ,  yellowish  or  yellowish 
white  in  color.  It  is  attached  to  the  backbone  by  means  of 
small  ligaments.  Directly  below  the  testicle  is  a  com- 
paratively large  artery,  which  may  be  ruptured  and  cause  the 
cockerel  to  bleed  to  death  unless  the  operator  is  careful. 

If  the  intestines  hide  the  testicle  from  view,  either  because 
they  are  too  full  of  food  or  do  not  lie  in  the  proper  position 
from  any  other  cause,  they  should  be  pushed  gently  toward 
the  breastbone  by  means  of  a  forceps  or  a  probe  similar  to 
those  shown  in  Fig.  3.     This  will  always  uncover  the  testicle. 

30,  Either  the  cannula  or  a  pair  of  forceps  is  commonly 
used  to  disengage  the  testicle  from  the  backbone  and  remove 
it  from  the  interior  of  the  cockerel.  If  a  cannula  is  used, 
insert  it  in  the  cavity,  slip  the  wire  loop  in  the  end  over  the 
testicle,  and  draw  the  wire  tight.  Do  not  jerk,  but  with  a 
slight  twisting  motion  work  the  cannula  back  and  forth  to 
assist  in  detaching  the  ligaments  that  hold  the  testicle. 
If  drawing  up  on  the  wire  does  not  sever  the  cord  and  loosen 
the  testicle,  twist  slightly  from  one  side  to  the  other  until  the 
testicle  is  free.  When  working  with  a  cannula,  particular 
care  should  be  taken  to  see  that  the  artery  beneath  the 
testicle  is  not  torn  or  injured  in  any  way.  Sometimes  the 
loop  of  the  cannula  takes  hold  of  the  membrane  of  the 
artery  as  well  as  the  cords  of  the  testicle,  and  this  draws 
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the  artery  out  along  with  the  testicle,  causing  a  rupturij 
in  the  artery  wall.  With  a  little  experience  and  practice  this 
does  not  often  happen,  but  when  it  does  the  bird  bleeds  to 
death  very  quickly. 

If  the  forceps  are  used  they  should  also  be  held  in  the  right 
hand  and  inserted  in  the  wound  slightly  opened.  Take  a  firm 
grip  with  the  spoons  of  the  forceps  on  the  cords  below  the 
organ  and  with  a  half  turn  the  testicle  is  severed  from  its 
support,  and  it  can  be  drawn  out  and  thrown  away. 

if  a  slotted  scoop  is  used,  this  instrument  is  lowered  into 
the  cavity  and  placed  below  the  testicle.  Then  it  is  moved 
so  that  the  cords  back  of  the  testicle  are  slipped  into  the  slot 
in  the  center  of  the  scoop.  These  cords  are  severed  as  the 
scoop  is  pulled  upwards  and  the  testicle  is  left  lying  in  the 
scoop  of  the  instrument. 

31.  To  take  out  the  second  testicle,  the  operation  is  dupli- 
cated on  the  opposite  side  of  the  fowl.  This  method  is  always 
recommended  for  novices  in  the  work.  However,  when  the 
operator  becomes  experienced,  the  left  testicle  can  be  taken 
out  through  the  incision  made  to  remove  the  right  testicle. 
In  this  case,  the  lower,  or  left,  testicle  is  always  removed  first, 
as  it  is  the  most  difficult  to  remove.  After  the  right  testicle 
is  seen  against  the  backbone,  take  the  probe  or  the  forceps 
and  push  the  bowels  gently  away  from  the  backbone,  and  the 
left  testicle  will  be  seen  immediately  below  the  right  one,  on 
the  opposite  side  of  the  slight  ridge  of  bone  in  the  center. 

32.  Details  to  Be  Observed  During  OperatiOQ. — No  matter 
how  the  work  of  removing  the  testicles  is  done,  both  testicles 
should  be  entirely  removed,  as  the  slightest  particle  left  will 
cause  a  growth  of  the  reproductive  organs,  and  result  in  the 
production  of  a  slip,  which  is  a  bird  that  is  part  cockerel  and 
part  capon,  but  which  will  not  fatten  any  better  than  a 
cockerel,  nor  produce  any  better  quaUty  of  meat ;  it  will  also 
resemble  a  cockerel  in  being  quarrelsome.  Slips  look  like 
imperfectly  developed  cockerels,  and  will  usually  crow  and 
molt  like  cockerels,  whereas  capons  seld'om  crow  or  molt. 
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The  slip  shown  in  Fig.  9  came  from  the  same  flock  as  the 
Plymouth  Rock  capon  shown  in  Pig.  10,  and  was  one  of  the 


most  promising  of  a  large  lot  of  fowls  when  newly  caponized. 
Where  caponizing  is  done  on  a  large  scale  there  is  likely  to  be 


^d  by  Google 


5  14  MARKET  POULTRY  17 

a  considerable  number  of  slips.  They  are  useless  products  as 
compared  with  capons,  and  should  be  disposed  of  as  ordinary 
dressed  poultry  as  soon  as  their  true  natiu-e  is  discovered. 

33.  If  a  large  incision  has  been  made  in  the  bird,  it  may 
be  sewed  up  with  white  silk  thread,  though  this  is  not  con- 
sidered essential  by  many  poultrymen.  One  stitch  is  all  that 
is  necessary,  and  this  should  be  taken  in  the  middle  of  the 
cut.  Only  the  skin  should  be  sewn ;  if  the  flesh  is  caught 
by  the  thread,  the  slightest  movement  of  the  fowl  will  tear 
the  stitching  out.  The  sewing  is  best  done  with  a  slightly 
curved  surgical  needle,  but  an  ordinary  needle  may  be  used. 
A  skilful  operator  makes  a  small  incision  and  very  seldom 
stitches. 

Care  should  be  taken  to  see  that  no  particles  of  dirt  or 
feather  fall  into  the  cavity.  If  any  foreign  substance  acci- 
dentally finds  its  way  into  the  cavity,  it  should  be  promptly 
and  carefully  removed  with  the  forceps. 

If  a  small  blood  vessel  is  cut,  the  blood  should  be  sopped 
up  with  a  bit  of  sponge  or  absorbent  cotton  held  in  the 
forceps.  The  sponge  or  cotton  should  be  rinsed  in  the 
antiseptic  solution  each  time  it  is  used, 

34.  Treatment  of  Capons  After  Operation. — If  the  opera- 
tion has  been  successful,  the  newly  caponized  bird  will  almost 
immediately  have  a  passage  from  the  bowels.  On  being 
released  from  the  operating  table,  capons  should  be  put  in  a 
pen  by  themselves,  where  other  fowls  will  not  be  able  to 
molest  them.  Here  they  should  almost  immediately  be  given 
a  feed  of  soft  mash  and  plenty  of  water.  Some  poultrymen 
keep  them  confined  in  a  pen  by  themselves  for  2  or  3  days, 
while  others  let  them  run  at  large  after  an  hour  or  two. 
By  keeping  them  confined  for  at  least  an  hour  or  two  the 
operator  can  watch  them  and  if  any  grow  weak  from  internal 
bleeding,  they  can  be  immediately  killed  and  dressed  for 
market.  After  2  days  the  capons  may  be  given  their 
liberty,  but  it  will  prove  most  satisfactory  if  they  are  not 
permitted  to  roost  for  a  few  days  longer. 


^dbyGoOglc 


18  MARKET  POULTRY  §  14 

35.  After  the  operation  of  caponizing,  a  gas  is  given  off 
inside  of  the  body  of  the  chicken,  and  if  the  wound  heals  too 
rapidly  the  bird  will  become  puffed  up,  suffering  from  what 
are  commonly  known  as  "wind  puffs."  The  capons  should 
be  examined  every  day  for  a  week,  and  any  wind  puffs  should 
be  pricked  with  the  point  of  a  sharp  knife  blade  or  with  a 
needle,  to  allow  the  gas  to  escape. 

After  successful  caponizing,  the  fowls  do  not  need  medical 
attention,  for  the  testicles  are  not  vital  organs  and  their 
removal  alone  does  not  affect  the  health  of  the  bird  for  any 
length  of  time.  Neither  is  the  film-like  membrane  enclosing 
the  bowels  a  vital  part,  and  the  cut  through  the  skin  and 
'muscle  between  the  ribs  is  a  simple  flesh  wound.  Unless 
some  foreign  matter  falls  into  the  wound  or  a  large  blood  clot 
forms,  there  is  little  danger  of  blood  poisoning.  The  skin  will 
heal  up  rapidly  and  the  bird  will  fully  recover  in  2  or  3  days. 

CARB    AND    FEEDING    OF    CAPONS 

36.  The  care  and  feeding  of  capons  is  essentially  the  same 
as  that  given  soft  roasters.  After  the  first  few  days  there  is 
no  difference  between  the  food  given  to  capons  and  that  given 
to  other  fowls,  but  during  the  first  few  days  after  the  opera- 
tion soft  food  should  be  given  to  them.  As  the  birds  have 
been  without  food  for  from  24  to  36  hours  or  more  by  the 
time  they  are  released  from  the  operating  table,  they  are  quite 
hungry,  and  care  should  be  taken  to  see  that  they  do  not 
overeat  and  thus  distend  the  intestines.  For  a  day  or  two 
capons  should  be  given  a  small  amount  of  food  five  times 
daily.  This  feed  may  be  composed  of  ground  meats  with  a 
little  salt  in  it,  given  in  the  form  of  a  moist  mash.  An 
English  ration  is  made  of  soaked  biscuit  meal  dried  off  with 
middlings  or  ground  oats  with  about  10  per  cent,  of  meat 
meal  added.  While  confined,  the  capons  should  also  be  given 
bone  meal,  broken  shell  or  grit  of  some  kind  in  small  quan- 
tities, and  plenty  of  fresh  water.  After  the  first  week  they 
may  be  given  all  the  food  they  .will  eat.  They  will  be 
ravenous  for  a  month  or  so,  and  then  will  gradually  ease  up 
in  the  amount  of  food  they  consume. 
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Capons  should  be  fed  for  frame  growth  until  about  6  weeks 
before  they  are  to  be  marketed.  Then  the  quantity  of  com 
meal  or  whole  com  should  be  doubled  and  the  quantity  of 
meat  meal  or  meat  scrap  gradually  increased  until  it  forms 
about  20  per  cent,  of  the  total  food  fed.  This  fattening  ration 
should  finish  the  capons  in  good  condition  in  from  4  to  6  weeks. 

37.  As  an  instance  showing  what  can  be  done  in  fattening 
capons  for  market,  the  following  case  may  be  taken:  The 
flock  in  question  consisted  of  114  cross-bred  Cochin  and 
Langshan  capons  that  averaged  a  little  more  than  14  pounds 
each  in  weight  at  10  months  of  age  in  the  month  of  April, 
and  were  sold  for  24  cents  per  pound  live  weight.  This 
entire  lot  of  capons  had  the  freedom  of  an  open  shed,  one-half 
of  which  was  enclosed  for  a  sleeping  room,  and  from  the  first 
of  December  until  selling  time  their  exercise  was  obtained  in 
an  enclosure  60  feet  square.  The  cockerels  from  which  the 
capons  were  produced  were  hatched  by  hens  in  June  of  the 
previous  year,  and  both  chicks  and  hens  were  given  the  free- 
dom of  a  large  field  until  the  time  for  caponizing  arrived. 
From  that  time  on  the  capons  were  more  or  less  restrained 
throughout  the  entire  winter. 

Capons  will  take  but  little  exercise  beyond  what  is  necessary 
to  obtain  their  food  and  to  select  the  most  convenient  and 
best  sheltered  spot  where  they  can  bask  at  their  ease  in  the 
sunshine.  The  only  time  they  take  considerable  exercise  is 
when  there  is  a  scarcity  of  food. 

38.  Good  types  of  well-fattened  market  capons  are  shown 
in  Fig.  10;  both  of  these  came  from  pure-bred  stock.  The  one 
at  the  left  is  a  Plymouth  Rock  and  the  one  at  the  right  is  a 
Light  Brahma.  The  Plymouth  Rock  is  very  full-breasted, 
plump,  and  fit  for  the  spit.  The  Brahma  capon  has  a  large 
frame  and  although  of  good  size  at  the  age  of  6  months, 
heavy  feeding  for  3  or  4  months  longer  would  materially 
increase  its  weight  and  improve  its  quality. 

When  well  fed  and  properly  cared  for,  capons  have  a  pro- 
fuse, glossy  plumage,  but  when  the  opposite  conditions  exist 
it  is  evidence  of  poor  tare  and  feeding,  and  the  chances  are 


^dbyGoogle 


20  MARKET  POULTRY  §  14 

that  capons  that  are  not  well  cared  for  will  be  produced  at 
a  loss. 

39.  As  capons  can  be  produced  at  a  good  margin  of  profit 
only  where  there  is  a  ready  market  for  them  at  20  cents,  or 
more,  per  pound,  live  weight,  the  production  of  capons  for 
market  cannot  be  recommended  for  all  poultry  farmers. 
In  some  instances  it  will  be  found  more  profitable  to  dispose 
of  the  cockerels  when  they  are  from  3  to  4  months  old.  Capons 
can  be  most  economically  and  successfully  produced  where 
poultry  forms  only  one  part  of  the  stock  that  is  maintained 
on  the  farm,  or  else  on  farms  where  they  can  have  a  large  area 
over  which  to  roam  and  forage.  With  an  extensive  range 
they  will  be  able  to  pick  up  a  great  deal  of  food  for  themselves, 
but  if  all  the  food  they  eat  must  be  purchased,  the  margin  of 
profit  will  not  be  so  large. 

The  reason  for  this  is  that  capons  have  to  be  fed  for  about 
5  months  longer  than  it  is  necessary  to  feed  cockerels  to  bring 
them  to  market  condition,  and  the  purchase  of  feed  for  them 
during  that  period  will  greatly  reduce  the  margin  of  profit  as 
compared  to  that  of  range-grown  capons.  Capons  will  put 
on  flesh  and  increase  in  value  on  an  open  range  where  cockerels 
would  take  so  much  exercise  that  their  flesh  would  become 
hard  and  stringy. 

Capons  do  well  on  the  range  when  they  can  be  turned  out 
on  stubble  after  the  harvest  from  a  grain  field,  and  can  be 
later  allowed  to  run  over  newly  ploughed  land  or  pasture. 
Under  such  conditions  they  will  gather  for  themselves  a  con- 
siderable portion  of  the  food  they  require  to  keep  them 
growing  steadily  until  it  is  time  to  fatten  them  for  market. 
Capons  can  also  be  produced  with  proiit  on  a  farm  where 
market  gardening  is  practiced,  for  on  such  a  farm  a  large 
amount  of  their  food  can  be  made  up  of  unmarketable  vege- 
tables, which  can  be  cooked  and  mixed  with  fattening  meals. 
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OPBRATIOK    OF    POULARDIZING 

40.  The  operation  of  poulardizing  is,  in  a  general  way, 
similar  to  that  of  caponizing,  and  by  those  who  are  familiar 
with  it  it  is  said  to  be  much  easier  to  perform.  The  same 
instruments  are  required  for  the  operation  and  the  only 
difference  is  in  some  of  the  details  of  the  cuttings.  In  pou- 
lardizing, the  cut  in  the  side  of  the  pullet  is  made,  as  in  the 
cockerel,  between  the  sixth  and  seventh  ribs,  but  closer  to 
the  backbone.  After  the  opening  is  made,  the  lower  bowel, 
or  rectum,  is  exposed  to  view.  This  should  be  drawn  aside 
so  as  to  expose  the  oviduct,  which  lies  below  it.  The  oviduct 
is  then  lifted  by  the  forceps  until  it  is  drawn  out  of  the  incision, 
and  severed  near  its  Junction  with  the  ovary,  but  the  opera- 
tion is  more  effective  if  a  small  section  of  the  oviduct  is 
entirely  removed.  After  poulardizing,  the  development  of 
the  ovary  is  entirely  prevented. 

Some  years  ago  French  operators  made  a  practice  of 
removing  the  egg  cluster  from  the  pullet,  but  in  recent  years 
this  has  been  discontinued  as  unnecessary.  It  is  essential 
that  the  operation  be  performed  before  the  pullets  are  ready 
to  lay. 

Poulards  grow  rapidly  and  to  a  larger  size  than  pullets. 
The  flesh,  like  that  of  capons,  is  tender  and  juicy.  Poulards 
are  liable  to  be  plumper  and,  consequently,  to  present  a  better 
appearance  than  capons. 

FATTENING,  OR  FINISHINO,  OF  FOULTBT  FOB 
MARKET 

41.  Advantages  of  Special  Fattening  of  Poultry.— One  of 
the  most  profitable  branches  of  poultry  farming  is  the  special 
fattening  of  fowls  for  market  after  the  birds  have  reached  the 
stage  at  which  they  are  ordinarily  sold.  The  requirements 
of  the  best  markets  are  exacting,  and  comparatively  few 
poultrymen  produce  the  kind  of  market  poultry  that  is  most 
in  demand  and  for  which  the  highest  prices  are  paid.  While 
cattle,  sheep,  and  hogs  are  generally  fed  more  or  less  scien- 
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tifically  so  that  they  will  be  in  the  prime  condition  necessary 
to  bring  the  best  prices,  poultry  is  ordinarily  marketed  in  a 
condition  much  inferior  to  that  which  it  is  possible  to  attain 
by  even  a  short  period  of  scientific  fattening. 

The  best  grades  of  market  poultry  are  secured  only  through 
a  special  system  of  fattening  the  fowls  to  increase  the  quantity 
and  improve  the  quality  of  the  meat.  It  might  be  supposed 
that  a  fowl  so  fat  as  to  be  hardly  able  to  walk  would  be  well 
fattened.  This,  however,  is  not  necessarily  true.  The  fat 
may  be  present  internally  in  large  lumps,  in  which  case  it 
would  be  lost  as  offal  in  dressing  and  would  have  but  little 
influence  in  improving  the  quality  of  the  flesh.  In  a  properly 
fattened  fowl,  the  fat  is  distributed  in  small  particles  all 
through  the  fibers  of  the  meat,  and  when  in  cooking  the  fat 
melts  it  is  in  the  best  location  to  soften  the  fibers  and  to 
render  them  more  tender  and  better  flavored.  The  flavor  of 
the  meat  of  a  properly  fattened  fowl  is  so  superior  to  that  of 
the  ordinary  farm-raised  fowl  as  to  place  it  in  an  entirely 
separate  and  distinct  class. 

42.  There  is  a  great  opportunity  for  firms  or  individuals 
to  conduct  fattening  establishments  in  localities  where  lai^ 
numbers  of  fowls  are  grown  on  farms  and  but  little  care  is 
given  to  them.  In  such  a  plant  the  fowls  could  be  specially 
fattened  for  market  after  they  are  taken  from  the  range  and 
the  value  of  the  product  greatly  increased.  The  average 
weight  of  the  ordinary  fowl  as  it  comes  from  the  farm  is 
about  3  pounds,  or  48  ounces;  of  this  there  is  about  25 
ounces  of  bone  and  waste  and  23  ounces  of  meat.  If  a  fo^' 
of  this  kind  is  properly  fattened,  it  should  range  in  weight 
from  4J  to  5  pounds,  and  the  meat  will  be  much  improved 
in  quality  and  will  sell  for  a  higher  price  per  pound. 

43.  In  fattening  poultry  for  any  particular  market,  the 
first  essential  is  to  cater  to  the  demand  of  the  market  in 
regard  to  the  color  of  meat  desired.  The  color  of  both  the 
Hesh  and  the  skin  of  fowls  is  influenced  largely  by  the  food 
they  eat.  Although  a  fowl  may  naturally  have  either  yellow 
or  white  skin  or  flesh,  the  color  of  both  can  be  changed  through 
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judicious  feeding  to  secure  the  color  desired.  In  some 
markets,  the  demand  is  for  yellow  meat  exclusively;  in  other 
markets,  only  white  meat  will  bring  the  best  prices;  while  in 
still  other  markets  not  so  much  attention  is  paid  to  the  color 
of  the  meat  as  to  its  quality.  The  rations  that  are  used  to 
influence  the  color  of  the  meat  of  poultry  are  given  in  a 
subsequent  paragraph. 


44.  Appearance  o(  Fattened  Poultry,— It  is  not  at  all 
unusual  for  the  best  fattened  South  Shore  poultry  to  sell  in 
the  Boston  market  for  50  cents  per  pound.  The  best  market 
poultry  produced  in  England  and  France  and  the  Belgium 
market  breeds  known  as  La  Bresse  and  Cocou  de  Malines  sell 
for  even  higher  prices.     The  natural  body  formation  of  the 
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Cocou  de  Malines  shown  in   Fig.  11  is  well   suited  to  the 
shaping  board,  the  use  of  which  is  described  elsewhere.    A 


plump  fowl  like  the  one  shown  can  be  had  only  as  a  result  of 
proper  fattening.  When  killed  and  dressed  for  the  market, 
the  carcass  will  appear  as  shown  in  Fig.  12.  There  is  almost 
no  indication  of  breast  bone  and  every  portion  of  the  body 
is  well  filled  with  flesh.  When 
properly  fattened,  the  back  as 
well  as  the  breast  will  be  plump 
and  foil,  as  shown  in  Fig.  13. 
The  greater  portion  of  all  market 
poultry  should  be  fattened  like 
this.  Thin  or  lean  specimens 
should  not  be  killed,  as  they  are 
nearly  a  total  loss  if  there  is 
more  bone  and  waste  than  meat. 
In  any  case  but  small  prices 
would  be  received  for  them. 

45.     An   average   sample  of 

the    best    grade    of    American 

market  poultry  is  illustrated  in 

Fig.  14.     The  specimens  shown 

are  Plymouth  Rocks,  and  with 

^'°-  '^  the  exception  of  one  point,  the 

too  prominent  breast  bone,  they  might  serve  as  a  standard 

for  quality.     The  covering  of  the  breast  bone  with  edible 
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meat,  so  desirable  in  market  poultry,  can  be  accomplished 
with  the  American  breeds  in  the  same  way  as  it  has  been  done 
with  other  breeds — by  the  selection  and  use  of  only  the  most 
desirable  specimens  for  breeding  stock.  The  poultry  shown 
in  Fig.  14  has  been  well  fattened  and  the  crop  was  empty 
when  the  birds  were  killed.  An  ideal  specimen,  such  as  can 
be  made  of  any  one  of  the  American  breeds  or  varieties,  is 
shown  in  Fig,  15.  In  this  specimen  there  is  little  or  no 
prominence  of  breast  bone;  the  entire  carcass  is  plump,  with 


no  indication  of  fat  in  the  abdomen.  The  real  value  of  quality 
cannot  be  overestimated,  as  market  poultry  of  the  better 
kinds  sells  quickly  in  each  and  every  locality  and  at  prices 
far  in  advance  'of  the  inferior  quality.  The  fowls  of  Sussex, 
England,  and  the  poultry  districts  of  France  have  become 
famous  the  world  over,  simply  because  they  have  been  well 
bred,  properly  fed  and  fattened  expressly  for  the  market, 

46.     ^rstems  of  Fattening  Market  Poultry. ^By  far  the 
largest  part  of  the  poultry  sent  to  market  is  from  farms  where 
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the  fowls  have  the  full  run  of  a  large  area,  and  these  birds  are 
thus  known  as  range  fowls.  Fowls  that  come  from  farms 
where  poultry  is  the  main  product  supply  a  relatively  small 
part  of  market  poultry. 

Three  systems  of  fattening  for  market  fowls  that  have  been 
previously  raised  in  any  way  are  commonly  practiced. 
These  systems  are  as  follows :  Range  fattening,  yard  jattenin^, 
and    crate   fattening.     As  employed    on  many  farms,   these 


systems  may  be  more  accurately  termed  stages  of  the  fatten- 
ing process,  for  the  reason  that  no  particular  one  of  the 
systems  is  often  rigidly  adhered  to  on  any  one  farm.  For 
instance,  some  fowls  are  simply  range- fattened  before  killing; 
in  other  cases  the  fattening  process  is  carried  further  and  the 
fowls  are  more  completely  fattened  by  a  more  or  less  pro- 
tracted period  of  feeding  in  yards  or  in  crates.  The  degree 
of  success  attained  in  fattening  fowls  depends  on  two  things, 
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namely,  the  quantity  of  fattening  food  that  is  fed  to  the  fowls 
and  the  amount  of  exercise  they  are  allowed  to  take. 

47.  Range  fattening  consists  simply  in  giving  the  fowls 
a  quantity  of  fattening  food  for  a  few  weeks  to  increase  their 
weight  to  some  extent  before  they  are  killed  for  market. 
In  yard  fattening,  the  fowls  are  given  fattening  foods  as  in 
range  fattening,  but,  as  their  exercise  is  materially  restricted, 
there  is  a  greater  gain  in  weight,  and  the  quality  of  the  flesh 
is  also  improved  by  the  softening  of  the  muscles.  The  very 
best  grades  of  market  poultry,  however,  are  finished  by  crate 
fattening.  By  confining  fowls  in  crates,  or  coops,  exercise  is 
almost  wholly  prevented.  They  are  given  all  the  fattening 
food  that  they  will  consume,  and,  as  a  final  step,  forced  feeding 
is  sometimes  resorted  to. 

48.  Persons  inexperienced  in  the  business  of  poultry 
fattening  will  accomplish  more  by  yard  fattening  than  by 
crate  fattening,  as  in  yard  fattening  the  poultry  will  have 
exercise  enough  to  keep  them  from  losing  their  appetites 
readily,  but  still  will  not  get  enough  to  harden  their  muscles. 
If  the  beginner  desires,  he  might  select  a  few  birds  and  try  to 
fatten  them  in  crates  as  an  experiment,  while  he  is  fattening 
the  greater  part  of  his  flock  in  yards.  In  a  case  of  this  kind, 
it  will  usually  be  found  better  to  start  the  fattening  in  small 
yards,  and  to  finish  it  by  trough  feeding  in  crates.  Forced 
feeding  should  not  be  attempted  until  experience  has  been 
gained.  ^_____ 

RANGE    FATTENING 

49.  Usually,  range  fowls  are  left  to  pick  up  most  of  their 
food  wherever  it  can  be  found  about  the  farm,  and  little  atten- 
tion is  paid  to  the  flock  beyond  feeding  a  little  grain  once  or 
twice  a  day.  Range  fowls,  as  a  rule,  have  rugged  constitu- 
tions, but  as  they  have  not  been  fed  any  great  quantities  of 
fattening  food,  and  as  they  have  had  unlimited  exercise, 
their  flesh  is  hard  and  stringj'  and  also  lacking  in  quantity. 
The  greater  number  of  range  fowls  come  from  farms  where 
from  100  tc  500  fowls  are  kept  as  a  side  issue  to  the  regular 
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business.  Often  such  fowls  are  killed  for  market  only  when 
they  are  too  old  to  be  useful  or  when  it  is  desired  to  thin  out 
the  flock. 

As  already  stated,  poultry,  in  order  to  command  good 
prices,  should  be  in  a  plump  condition  when  sent  to  market. 
Farm-raised  fowls  are  fattened  to  a  certain  extent  by  feeding 
them  fattening  foods  on  the  range  for  a  time  before  they  are 
to  be  killed  for  market.  The  degree  of  plumpness  attained 
depends  largely  on  the  length  of  time  the  fowls  have  been  fed 
especially  foE  fattening,  but  as  they  are  not  restricted  as  to 
exercise  the  gain  in  weight  is  not  all  that  could  be  desired  nor 
is  the  quality  of  the  flesh  materially  improved. 

YARD    FATTENING 

50.  Range-grown  poultry  of  the  proper  pure-bred  market 
type  is  always  best  for  yard  fattening;  there  is  little  or  no 
use  in  trying  to  make  good  specimens  of  market  poultry  by 
fattening  mongrel  stock.  In  the  production  of  yard-fattened 
poultry,  good  individual  specimens  should  be  kept  inside  of 
small  enclosures.  By  only  a  few  weeks  of  judicious  feeding 
the  birds  will  make  surprising  gains  in  weight  and  the  quality 
of  the  flesh  will  be  remarkably  improved.  Flesh  grown  in 
this  way  costs  a  third  less  than  that  produced  by  fattening 
on  the  range. 

51.  Arrangement  of  Yard. — A  yard  intended  for  fattening 
fowls  for  market  should  have  only  sufficient  room  for  the  birds 
to  move  about  in.  The  size  of  the  yard  is  best  determined 
by  the  number  of  birds  to  be  fattened ;  6  or  8  square  feet 
should  be  allowed  for  each  fowl.  The  shelter  for  the  fowls 
may  be  simply  a  coop  made  out  of  a  packing  case  or  it  may 
be  a  small  building,  or  a  fattening  shed. 

The  yard  and  the  house  must  be  kept  clean.  The  floor  of 
the  house  should  be  covered  with  dry  earth  or  sand,  over 
which  should  be  placed  a  layer  of  straw.  This  floor  covering 
should  be  changed  as  often  as  necessary  to  keep  the  place  in 
a  sanitary  condition.  No  roosts  are  needed,  as  the  fowls 
rest  on  the  floor  at  night. 
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Fowls  confined  in  tlie  limited  quarters  described  should  have 
a  plentiful  supply  of  fresh  air  at  night  and  the  freedom  of 
both  the  house  and  the  yard  during  the  day. 

52.  When  the  colony  system  of  poultry  raising  is  followed 
on  a  farm  and  it  is  desired  to  yard  fatten  any  surplus  fowls 
before  sending  them  to  market,  the  fowls  can  easily  be  con- 
fined in  close  quarters  by  setting  a  movable  fence  about  each 
colony  house.  After  a  week  or  two  of  such  confinement, 
while  being  fed  fattening  foods,  the  quality  of  their  flesh  will 
be  greatly  improved. 

53.  Feeding  of  Fowls  In  Fattening  Yards. — Fowls  confined 
in  fattening  yards  should  be  fed  three  times  a  day  and  should 
have  all  the  food  they  will  eat  up  clean,  without  being  fed 
so  much  that  they  will  leave  any  of  the  food.  The  food 
should  consist  of  mash,  cracked  com,  wheat,  and  some  animal 
food.  The  mash  should  be  made  of  2  parts  of  finely  ground 
oats  or  barley  from  which  the  hulls  have  been  removed,  . 
2  parts  of  com  meal,  and  1  part  of  wheat  middlings,  all  mixed 
with  hot  milk  or  boiling  water.  Milk  is  preferred  to  water 
for  mixing  and  the  mash  should  always  be  fed  while  moist 
and  warm. 

A  full  meat  of  the  mash  is  fed  in  the  morning  and  at  noon. 
At  night  the  fowls  should  have  a  grain  mixture  consisting  of 
equal  parts  of  cracked  com,  wheat,  and  hulled  oats.  No 
meat  will  be  needed  during  the  first  week  if  the  mash  is  mixed 
with  milk.  After  the  first  week,  5  per  cent,  of  the  mash 
should  consist  of  meat,  and  some  fat  can  also  be  added  to  it. 
The  meat  must  always  be  sweet  and  clean  and  free  from  bad 
odors.  Green  food  is  not  needed.  Water  and  grit  must  be 
kept  before  the  fowls  continually. 

This  system  of  feeding  should  be  continued  until  the  fowls 
are  ready  for  market.  Some  will  take  only  about  18  days 
to  get  into  good  condition  for  killing,  while  others  may  not 
be  in  prime  condition  in  less  than  28  to  30  days.  As  the  fowls 
ripen,  or  finish,  they  should  be  disposed  of.  None  should  be 
fed  beyond  30  days,  as  the  fattening  after  this  length  of  time 
will  be  done  at  a  loss. 
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It  is  possible  by  this  method  of  feeding  in  yards  to  increase 
the  original  weight  of  a  fowl  by  50  per  cent,  in  3  weeks. 
To  do  this,  the  fowls  must  be  kept  quiet  all  of  the  time. 
They  must  not  be  frightened  or  annoyed,  and  the  meals  used 
must  be  finely  ground  and  all  hulls  or  husks  removed. 


CRATE    FATTENING 

54.  Advantages  and  Method  of  Crate  Fattening. — The 
system  of  crate  fattening,  which  consists  in  finishing  the 
fowls  for  market  while  confining  them  in  crates  or  coops, 
gives  much  better  results  than  either  range  or  yard  fattening, 
provided  the  system  is  properly  carried  out.  The  best  grades 
of  market  poultry  are  secured  through  following  yard  fatten- 
ing by  careful  feeding  in  crates,  where  the  exercise  obtainable 


by  the  fowls  is  reduced  to  a  minimum.  Less  room,  food,  and 
labor  will  be  needed  for  the  practice  of  crate  fattening  than 
for  the  other  fattening  methods;  still  the  poultryman  who 
tends  the  fowls  must  have  a  full  knowledge  of  the  system  or 
failure  will  follow. 

The  crates  must  be  made  as  later  described,  and  care  should 
be  taken  as  to  the  selection  of  fowls  that  will  stand  the  strain 
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of  this  method  of  fattening.  Strict  attention  should  be  given 
to  the  health  and  general  condition  of  each  bird.  No  ailing 
fowls  should  be  left  in  the  crates;  if  any  become  sick  or 
indisposed,  they  should  be  liberated  in  a  yard  until  they  fully 
recover.  Coarse  grit  or  gravel  is  an  absolute  necessity  at  all 
times.  No  vermin  of  any  kind  should  be  permitted  to  harbor 
on  the  birds  or  in  or  about  the  crates.  Good  care  is  of  an 
importance  almost  equal  to  that  of  good  food;  without  such 
care  fowls  will  never  fatten  well. 


55.  Fattening  Crates. — In  the  modern  system  of  crate 
fattening,  use  is  made  of  special  fattening  crates.  To  be  well 
adapted  for  the  purpose  intended,  a  fattening  crate  should  be 
from  18  to  20  inches  high,  18  inches  wide,  and  from  G  to 
12  feet  long.  The  crate  should  be  divided  into  compartments 
2  feet  long,  each  compartment  being  designed  to  hold  from 
three  to  six  birds,  the  number  of  fowls  in  a  compartment 
being  governed  by  the  size  of  the  birds.  The  fowls  are  more 
contented  when  several  are  together  in  this  way  than  if  they 
are  placed  alone  in  single  coops.     Fig.  10  shows  a  crate  C  feet 
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long  and  made  of  slats  1)  inches  wide  and  }  inch  thick,  with 
the  exception  of  the  bottom  stats,  which  are  1  inch  wide  and 
J  inch  thick.  The  top,  back,  and  bottom  slats  run  length- 
wise, and  the  front  slats  run  vertically.  The  front,  top,  and 
back  slats  are  2  inches  apart.  The  bottom  slats  are  placed 
i  inch  apart  to  allow  the  droppings  to  fall  through.  The  feed 
trough  a  can  be  removed  from  the  crate  when  desired. 

All  food  and  water  given  the  fowls  should  be  placed  in  a 
trough  or  troughs  on  the  outside  of  the  slats,  and  these  troughs 


should  be  hung  high  enough  above  the  bottom  of  the  crate 
to  prevent  filth  from  getting  into  them. 

56.  Outbuildings  may  be  equipped  with  fattening  crates 
as  shown  in  Fig.  17,  or  the  crates  may  be  set  in  tiers,  as  illus- 
trated in  Fig.  18.  When  the  crates  are  placed  in  tiers,  there 
should  be  movable  boards  below  each  set  of  crates  on  which 
to  catch  the  droppings.  These  boards  should  be  covered 
with  earth  or  sawdust.  Where  so  many  crates  are  in  use  in 
a  building  as  shown  in  these  illustrations,  good  sanitation 
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must  be  maintained  or  poor  results  will  follow.  Where- but 
a  single  row  of  crates  is  used,  the  dropping?  may  be  allowed 
to  fall  to  the  floor,  which  should  be  covered  with  sawdust  or 
loose  earth.     The  positions  of  the  feed  troughs  are  shown  at  a. 

57.  Throughout  certain  districts  in  England,  France, 
Belgium,  and  other  countries  where  crate  fattening  is  exten- 
sively carried  on,  the  crates  are  kept  in  the  open  the  greater 
part  of  the  year.  An  open-air  plant  with  cramming  machines 
is  shown  in  Fig,  19.  Similar  plants  may  be  placed  in  the  shade 
of  trees  or  have  temporary  shelters  from  the  sun  and  rain 


Fio.  19 

built  over  them.  So  long  as  the  weather  continues  to  be  fine 
the  fowls  will  do  well  in  the  open,  but  they  should  not  be  left 
there  when  the  weather  is  cool  or  cold.  Frequently,  shelters 
made  of  thatched  straw  or  branches  of  trees  are  built  over 
and  about  the  crates.  Protection  from  the  rain  does  not 
seem  to  be  so  much  needed  as  protection  from  the  sun  and 
from  winds.  A  high  fence  about  feeding  yards  serves  as  a 
wind  shield.  Of  course  the  crates  are  moved  inside  the  shed 
in  the  winter.  Though  fowls  thrive  in  the  open  when  warm, 
dry,  and  well  fed,  they  fatten  faster  under  shelter  where  it 
is  dark. 
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58.  Kinds  of  Fowls  Host  Suitable  for  Crate  Fattening. 

Fowls  intended  for  market  poultry  should  be  as  carefully 
bred  for  this  purpose  as  are  fowls  for  exhibition.  There  is 
enough  less  trouble  in  the  handling  of  well-bred  stock  to  amply 
repay  the  extra  cost  of  its  production.  Mongrel-bred  stock 
sells  for  9  cents  a  pound  in  the  same  market  in  which  well- 
bred  stock  sells  more  readily  for  16  cents  a  pound.  It  is 
advantageous  in  every  way  to  use  weil-bred  fowls  for  fattening. 
Not  all  fowls  will  stand  the  strain  of  crate  fattening. 
Cockerels  that  are  well  bred  and  that  have  abundant  vitality 
are  best  for  this  purpose,  but  it  will  be  easier  to  produce  nice, 
plump  market  poultry  from  pullets  than  from  cockerels. 
Cockerels  selected  for  crate  fattening  should  have  considerable 
length  and  breadth  of  body.  The  back  should  be  broad 
throughout  its  entire  length;  a  back  that  tapers  almost  to  a 
point  at  the  tail  end  of  the  fowl  will  not  finish  well.  Birds 
with  pointed  breast  bones  and  long  necks  and  legs  will  also 
fatten  slowly.  They  will  lack  plumpness  and  will  not  sell 
so  readily  nor  for  as  high  prices  as  will  those  that  are  plump 
and  attractive.  Fowls  that  are  heavily  built  and  compact 
in  form  turn  out  best  in  crate  fattening,  and  those  with  the 
greatest  width  between  the  thighs  and  the  least  prominence 
of  breast  bone  will  carry  the  largest  proportion  of  breast  meat, 

59.  Well-proportioned  cockerels  that  weigh  from  3  to 
4  pounds  when  thin  in  flesh,  should  weigh  from  5  to  6  pounds 
when  fit  for  killing.  One  hundred  well-selected  cockerels 
that  average  3i  pounds  each,  or  350  pounds  in  the  lot,  before 
feeding  for  market,  should  average  54  pounds  each,  or  have 
an  aggregate  weight  of  550  pounds,  when  ready  to  kill,  a  gain 
of  200  pounds  with  scarcely  any  increase  in  the  amount  of 
waste.  On  the  other  hand,  cockerels  unfit  for  use  as  market 
poultry  may  be  fed  equally  well  and  because  of  a  lack  of  a 
proper  body  formation  they  may  gain  only  half  as  much  in 
weight.  For  this  reason  it  will  be  seen  that  the  fowls  selected 
for  the  purpose  of  fattening  must  be  of  the  right  size  and 
shape  and  also  be  quite  vigorous  in  order  to  withstand  the 
strain  of  almost  doubling  their  weight  in  four  weeks  or  less 
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60.  Methods  of  Feeding  in  Crate8.-~In  crate  fattening,  the 
methods  of  feeding  most  generally  followed  are;  trough  feed- 
ing, band  stuffing,  funnel  feeding,  and  machine  cramming, 
The  last  three  are  methods  of  forced  feeding,  but  machine 
cramming  is  the  only  one  of  importance  to  the  poultryman 
who  is  producing  a  large  number  of  well-fattened  fowls. 

61.  Trough  feeding,  or  feeding  from  troughs,  is  practiced 
when  mash  feed  of  any  kind  is  fed  wet  to  fowls  in  order  to 
fatten  them.  This  method  of  feeding  is  used  in  house  and 
yard  fattening  as  well  as  in  crate  fattening.  The  position  of 
the  troughs  on  the  outside  of  the  crates  is  shown  in  Figs.  16 
and  18.  In  trough  feeding,  the  fowls  are  fed  three  times, 
whereas  in  hand  stuffing,  funnel  feeding,  and  machine  cram- 
ming, all  three  of  which  are  finishing  processes,  the  fowls  are 
fed  twice  a  day. 

When  first  placed  in  the  crates,  the  fowls  should  remain 
without  food  for  a  day;  then  they  should  be  fed  in  troughs 
as  long  as  they  retain  an  appetite  for  the  food ;  after  this  point 
is  reached,  they  are  usually  finished  off  as  later  described. 

One  ration  recommended  for  trough  feeding  is  composed 
by  measure,  not  by  weight,  as  follows : 

Food  Parts 

Ground  oats 2 

Ground  barley 1 

Ground  com 1 

62.  All  the  meals  in  this  ration  should  be  as  fine  as  wheat  ■ 
flour,  and  all  the  husks  should  be  sifted  out;  coarse  meals, 
fiber  or  husks  will  not  serve  for  crate  feeding.  The  above 
ration  should  be  mixed  with  milk,  either  sweet  or  sour,  to 
make  as  thick  a  batter  as  possible.  This  mash  is  fed  in  troughs 
to  the  fowls  and  they  are  given  all  they  will  eat  three  times 
a  day.  No  water  is  given  when  this  semiHquid  food  is  fed. 
The  crates  are  kept  darkened  between  meals.  The  fowls  are 
fed  in  this  way  as  long  as  they  continue  to  eat  freely.  In 
some  cases  they  are  killed  as  soon  as  they  cease  to  eat  well, 
but  the  fattening  process  is  generally  completed  by  cramming. 
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When  the  fowls  in  the  crates  have  been  fed  as  above  for  about 
10  days  they  are  usually  ready  for  the  forced  feeding  described 

later. 

63.  Hand  stuffing  is  very  seldom  followed  at  the  present 
time,  particularly  in  America.  It  consists  of  pushing  boluses 
or  small  rounded  masses  of  food  into  the  crops  of  fowls  that 
are  to  be  quickly  fattened.  Boluses  1  inch  long  and  about 
J  inch  thick  are  moistened  with  milk  and  worked  into  the  crop 
of  the  fowl  by  inserting  them  in  the  throat  or  gullet  of  the 
fowl  and  then  running  the  thumb  and  forefinger  down  the 
outside  of  the  throat.  This  work  must  be  done  gently  to 
avoid  choking  the  fowl. 

64.  Funnel  feeding  consists  in 
pouring  Uquid  food  or  gruel  of  the 
consistency  of  thick  cream  through  a 
funnel  into  the  crop  of  the  fowl.  In 
employing  this  method  of  feeding, 
great  care  must  be  taken  to  avoid 
choking  or  otherwise  injuring  the 
fowl.  Specially  made  funnels  with 
the  ends  turned  over  and  so  shaped 
as  to  lessen  this  danger  may  be  pur- 
chased. A  funnel  suited  for  the  work 
is  shown  in  Fig.  20.  The  funnel  is 
^'°  ^  gently  pushed  down  the   throat  or 

gullet  of  the  fowl  into  the  month  of  the  crop.  The  different 
positions  of  the  tip  of  the  funnel  as  it  passes  down  through  the 
gullet  must  be  followed  with  the  point  of  the  finger  on  the 
outside  of  the  neck.  After  the  tip  of  the  funnel  has  entered 
the  crop,  the  gruel  is  poured  into  the  funnel  with  a  spoon. 
As  soon  as  the  crop  is  full  the  funnel  is  removed. 

65.  Machine  cramming  is  the  most  approved  process  of 
finishing  fowls  for  market  after  they  have  been  partly 
fattened  in  crates  by  trough  feeding.  It  is  performed  by 
means  of  a  device  known  as  a  cramming  machinB.     Machine 

cramming  is  for  the  sole  purpose  of  getting  fowls  into  the 
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plumpest  condition  possible  for  market,  after  their  desire  for 
food  has  nearly  gone,  and  they  eat  but  sparingly  because  of 
the  special  feeding  that  they  have  already  undergone. 

66.  The  cramming  machine  is  used  to  force  food  into  the 
crop  of  the  fowl.  As  shown  in  Pig.  21,  it  is  supplied  with  a 
reservoir  from  which  the  liquid  food  used  passes  into  a  force 
pump.  In  using  this  machine,  the  operator  places  his  foot  on 
a  treadle  or  lever  and  forces  it  down,  thus  pulling  the  pump 
rod  which  is  attached  to  a  bumper  inside  the  force  pump  and 
forcing  the  food  through  an  outlet  into  the  crop  of  the  fowl. 
When  the  pressure  of 

the  foot  is  taken  from 
the  treadle  the  action 
of  the  spring  is  to 
raise  the  treadle  into 
place  again.  By 
means  of  a  setscrew 
the  mechanism  is  ad- 
justable to  the  re- 
quirements of  the 
fowl,  so  that  only  a 
certain  amount  of 
food  can  be  forced 
into  the  crop  at  any 
one  stroke.  This  pre- 
vents overstufiing.  f,o  21 

67.  When  a  fowl  is  fed  from  a  cramming  machine  it  is 
held  as  shown  in  Fig.  22.  The  bird's  head  is  held  in  the 
operator's  left  hand,  the  first  two  fingers  of  which  guide  the 
feeding  tube  into  the  throat  of  the  fowl,  and  the  other  two 
fingers  are  used  to  determine  the  distance  to  which  the  tube 
may  go.  The  fingers  of  the  right  hand  are  placed  about  the 
crop  so  as  to  tell  when  it  is  full.  The  feeding  tube  is  passed 
into  the  throat  or  gullet  below  the  opening  into  the  lungs,  in 
order  to  avoid  strangulation  as  the  food  passes  into  the  crop. 
When  the  feeding  tube  has  been  adjusted  as  indicated,  a 
slight  pressure  of  the  foot  upon  the  treadle  of  the  machine 
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forces  the  food  through  the  tube  into  the  crop.  This  must 
be  done  gently,  and  during  the  process  of  feeding  the  body  of 
the  fowl  must  be  held  firmly  against  the  body  of  the  attendant 
to  prevent  the  fowl  from  struggling.  If  the  fowl  is  allowed 
to  struggle  some  accident  will  most  likely  occur  in  the 
process  and  the  crop  of  the  fowl  will  be  unduly  expanded. 
The  tongue  of  the  fowl  must  be  held  down  against  the  lower 
beak  and  the  neck  held  straight  when  the  feeding  tube  goes 


into  the  throat.  The  crops  of  all  fowls  are  not  alike  in  size 
and  shape,  and  the  amount  of  food  best  suited  to  each  must 
be  determined  by  the  operator,  who  must  be  experienced  in 
order  to  do  the  best  work.  The  process  of  cramming  is  not 
painful  to  the  fowl  unless  the  tube  is  thrust  roughly  into  the 
gullet,  against  the  root  of  the  tongue,  or  pushed  into  the  crop, 
all  of  which  are  accidents  in  operating  and  not  necessarily  of 
frequent  occurrence. 
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68.  After  cramming  commences,  the  fowls  should  be  kept 
in  darkness  the  greater  part  of  the  time.  When  the  cram- 
ming process  is  used,  no  fowl  should  be  fed  as  long  as  any  of 
the  previous  meal  remains  in  the  crop. 

The  mash  fed  by  means  of  the  cramming  machine  is  the 
same  as  that  already  described  as  being  fed  in  the  troughs, 

TABIiE  I 

FATTENING    RATIONS 


Fcx>d 

Parts    , 

Fcod 

Parts 

(a) 

(6) 

Ground  oats 

Ground  barley 

Ground  com 

; 

Ground  oats 

Ground  peas 

Ground  com 

4 
4 

(e) 

W) 

Ground  oats 

Ground  com 

Ground  com 

Ground  buckwheat  . 
Ground  oats 

! 

(«) 

(/} 

Ground  oats 

Ground  barley 

Ground  buckwheat  . . 

4 

Ground  oats 

Ground  barley 

I  ounce  of  tallow  to 
each  4  birds 

5 

the  only  difference  being  that,  in  the  mash  prepared  for  the 
machine,  sweet  milk  should  never  be  used.  Sour  milk  or 
buttermilk,  the  adds  of  which  stimulate  digestion  and  pre- 
vent sickness,  are  strongly  advised.  Skim  milk,  if  allowed  to 
become  sour,  can  be  used.  With  the  use  of  sour  milk  no  green 
food  is  needed.  The  quality  of  the  flesh  will  be  improved  by 
mixing  fresh,  sweet,  melted  tallow  with  the  batter  that  is  fed 
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during  the  last  week  of  fattening.  The  tallow  is  used  in  this 
way  only  in  machine  cramming,  and  not  more  than  1  ounce 
■  should  be  given  to  four  fowls  in  any  one  day.  The  batter 
fed  through  the  machine  must  be  more  liquid  than  the 
batter  fed  in  the  troughs. 

69.  Fattening  Rations. — The  rations  best  suited  for  feed- 
ing by  the  cramming  machine,  blit  which  may  also  be  used  in 
other  methods  of  crate  feeding,  are  given  in  Table  I.  All  the 
meals  used  should  be  ground  as  fine  as  wheat  flour;  coarse 
meals,  fiber,  or  husks  will  not  answer  for  any  form  of  crate 
feeding.  The  rations  (a),  (&),  (c),  and  (d)  are  all  suited  for 
use  when  yellow-meated  fowls  are  desired;  mixture  (c)  will 
produce  white-meated  fowls,  and  mixture  (/)  is  for  use  in  the 
cramming  machine  during  the  last  week  of  feeding.  The 
formula  best  suited  for  any  given  locality  should  be  selected 
and  used.  In  general,  fattening  rations  for  poultry  should 
have  a  nutritive  ratio  of  from  1  to  4  or  more.  In  all  cases 
the  parts  in  Table  I  are  calculated  by  measurement  and  not 
by  weight. 
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(PART  3) 


PREPARATION   OF  POULTRY  FOR 
MARKET 


KILLING  OF  POULTRT 

1.  Treatment  of  Fowls  Preparatory  to  Eilling. — Fowls 
should  have  no  food  for  24  hours  preceding  the  time  when  they 
are  to  be  killed  for  market,  but  should  have  all  the  pure,  fresh 
water  they  will  drink.  When  a  fowl  is  killed  while  its  crop 
and  intestines  are  filled  with  food,  decomposition  sets  in 
immediately.  If  it  is  given  no  food  for  a  day  but  has  plenty 
of  water,  the  crop  and  intestines  will  be  flushed  out  fairly 
clean,  and  the  carcass  will  remain  fresh  for  a  considerable 
time  provided  it  is  kept  in  a  cool  place  and  away  from  the 
influence  of  bad  odors.  The  idea  that  a  full  crop  will  add  to 
the  profit  derived  from  the  fowl  is  misleading;  a  small  amount 
will  be  added  to  the  weight,  but  the  price  per  pound  will  be 
somewhat  less,  if  offered  for  sale  in  the  wholesale  market. 
Sometimes  private  buyers  are  not  so  discriminating  about  this 
point. 

During  the  24  hours  preceding  killing,  fowls  should  not  be 
disturbed  or  excited.  Under  no  circumstances  should  a  fowl 
be  chased  just  before  it  is  killed  until,  it  becomes  exhausted 
or  even  until  it  becomes  overheated.  This  is  an  important 
matter,  because  overheating  the  fiesh  in  this  way  will  toughen 
it  and  make  it  less  palatable. 
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2.  Indication  of  Fitness  of  Fowls  for  Killing. — One  of  the 

most  trustworthy  methods  of  determining  when  a  fuwl  is  fit 
to  be  killed  is  by  feeling  the  cartilaginous,  _or  gristly,  projec- 
tions that  grow  out  from  both  sides  of  the  backbone  at  about 
the  middle  of  the  back  and  extend  down  toward  the  vent. 
If  these  cartilaginous  projections  are  covered  with  flesh  so  as 
to  be  difficult  to  lo- 
cate, the  fowl  is  ready 
to  be  killed;  if  these 
projections  can  be 
felt  readily,  the  fowl 
is  unfit  for  killing. 

A  full  knowledge  of 
how  to  tell  at  a  glance 
when  a  fowl  is  fit  for 
killing  can  only  be  ob- 
tained by  experience 
in  fattening  poultry 
for  market.  It  is 
very  important,  how- 
ever, that  the  begin- 
ner in  the  business 
accustom  himself  to 
picking  out  those 
fowls  that  are  fit  to 
kill  as  soon  as  they 
reach  this  stage.  By 
killing  off  fowls  as 
soon  as  they  are 
ready  for  the  knife, 
Fio,  1  '  the  expense  for  feed 

and  labor  will  be  lessened;  there  is  no  profit  in  feeding  a  fowl 
after  it  has  reached  the  point  where  it  is  ripe  for  killing. 

3.  Methods  of  Holding  and  Swinging  Fowls  for  Killing. 

Where  the  killing  of  fowls  is  done  on  a  considerable  scale, 
several  methods  of  holding  and  swinging  them  are  in  use. 
1  way  of  holding  is  to  fasten  the  legs  of  the  fowl  to  a 
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flat  board  placed  across  the  knees  of  the  operator,  who  holds 
the  head  with  the  left  hand,  and  cuts  with  the  right  hand  in 
any  of  the  ways  that  are  described  later. 

4.  The  killing  is  more  quickly  accomplished,  however, 
if  the  fowl  is  hung  up  by  the  shanks.  There  are  several  ways 
of  doing  this,  each  of  which  is  favored  by  different  operators. 
One  way  of  swinging,  or  suspending,  a  fowl  for  killing  is  to  place 
its  feet  in  the  loop  of  a  rope  and  hang  it  against  a  wall  as 
shown  in  Fig.  1.  When  suspended  against  a  wall  in  this  way, 
there  can  be  but  little  movement  of  the  body.  The  height 
at    which    the   bird    is 

hung  is  regulated  by 
the  height  of  the  oper- 
ator. 

5.  Another  way  of 
swinging  a  fowl  is  by 
means  of  a  spreader,  or 
widener,  which  is  shown 
in  Fig.  2.  This  is  made 
of  iron,  but  one  that 
will  serve  the  purpose 
equally  well  may  be  con- 
structed of  wood.     The 

spreader    shown    is    18  Fig.  a 

inches  long  from  the  point  a  to  the  point  b  andis  made  so  that 
it  can  be  turned  on  the  rod  d.  The  rod,  which  is  made  of 
.  J-inch  round  iron,  has  the  upper  end  turned  into  a  hook  so 
that  the  spreader  can  be  hung  up.  The  shanks  of  the  fowl 
are  placed  in  the  notches  of  the  spreader,  and  when  sus- 
pended in  this  way  the  bird  cannot  struggle  to  any  great 
extent.  The  long  arm  of  the  spreader  is  for  the  larger  fowls, 
and  the  short  arm  c  makes  a  convenient  length  for  the 
smaller  fowls. 

A  fowl  suspended  in  a  doorway  by  a  spreader  is  shown  in 
Fig.  3.  It  is  believed  by  some  that  the  use  of  the  spreader 
assists  in  forcing  the  blood  to  drain  more  rapidly  from  the  body, 
but  there  is  no  absolute  proof  that  such  is  the  case. 
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6.     A  receptacle  for  catching  the  blcK)d  should  be  placed 
under  the  fowl  that  is  being  stuck  through  the  mouth  or  the 
neck.     A  tin  can  weighted  with  small  stones  and  fastened  to 
the  lower  beak  by  a  wire  hook  is  sometimes  used  for  this  pur- 
pose, as  shown  in  Figs.  8  and  9.     The  weight  holds  the  head 
of  the  fowl  down  and  helps  to  prevent  body  motion.     This 
hanging  of  a  weight 
from   the  beak  of   a 
fowl  is  advocated  by 
some  and  condemned 
by  others,  who  claim 
it  is  in  the  way. 

7.  Influence  of 
Method  of  Killing  on 
bucking  and  Flavor. 
The  manner  in  which 
the  killing  of  a  fowl 
is  done  has  much  to 
do  with  the  ease  or 
the  difficulty  of  pluck- 
ing the  feathers,  and 
also  has  a  decided  in- 
fluence on  the  flavor 
of  the  flesh.  If  the 
method  is  such  that 
the  fowl  is  not  para- 
lyzed and  killed  the 
instant  it  begins  to 
bleed,  the  muscular 
^'°- 3  contractions  that 

ensue  cause  the  tissues  to  become  tense.  This  makes  the 
flesh  hard  and  stringy,  and  the  feathers  cannot  be  pulled  out 
without  considerable  effort.  In  such  cases,  scalding  of  the 
carcass  will  usually  be  necessary  in  order  to  allow  the  feathers 
to  be  removed.  On  the  other  hand,  fowls  that  are  properly 
killed  are  completely  paralyzed  simultaneously  with  the  start- 
ing of  the  bleeding  and  hence  the  tissues  are  left  in  a  relaxed 
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condition.  In  this  condition  the  feathers  can  be  removed  by 
dry  plucking,  or  plucking  without  scalding,  if  the  plucking 
is  done  before  the  carcass  loses  its  body  heat. 

The  point  to  bear  in  mind  is  that  the  sticking  should  not  be 
done  as  if  it  were  only  for  the  purpose  of  bleeding  the  fowl; 
the  severing  of  the  jugular  vein  and  other  blood  vessels  and 
the  paralyzing  of  the  brain  should  be  performed  as  nearly 
simultaneously  as  possible.  When  the  sticking  is  skilfully 
done  so  as  quickly  to  cause  paralysis,  the  blood  will  Sow 
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freely,  there  will  be  no  violent  contractions  of  the  muscles, 
the  flesh  will  retain  its  quality,  and  the  feathers  will  loosen 
so  they  can  be  plucked  with  ease.  The  reverse  of  these  con- 
sequences is  caused  by  doing  the  sticking  in  a  blundering  way. 

8.  Knives  for  Killing. — The  only  instrument  required  for 
killing  fowls  on  a  commercial  scale  is  a  sharp-pointed  knife 
of  some  kind.  Knives  made  especially  for  killing  are  shown 
in  Fig.  4,  The  larger  knives  a  are  used  for  killing  full-grown 
fowls;  the  smaller  knives  b  are  used  for  killing  broilers  and 
squabs:  some  poultrymen,  however,  prefer  a  large  or  a  small 
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angular  knife  Kke  the  one  shown  at  c.  A  pocket  knife  may  be 
used  if  nothing  better  is  at  hand ;  the  blade  must  be  kept  sharp, 
however,  so  that  the  veins  can  be  readily  severed,  and  it  must 
be  long  enough  to  reach  the  brain  so  as  to  puncture  it. 


METHODS    OF    KILLING 

9.  There  are  several  methods  in  common  use  for  killing 
fowls  on  a  small  scale.  These  are:  (1)  Wringing  the  neck; 
(2)  severing  the  blood  vessels  in  the  top  of  the  head  and  then 
hitting  the  fowl  on  the  top  of  the  head  to  make  it  insensible; 
and  (3)  severing  the  head  from  the  neck. 

The  first  is  the  most  painful  of  all  the  methods,  and  is  a 
bungling  way  in  which  to  kill  a  fowl.  The  second  method  is 
also  a  bungling  one,  and  is  only  a  little  less  painful  than  the 
first.  The  third  method,  that  of  severing  the  head  from  the 
neck,  is  the  most  humane  of  these  three  methods.  This 
should  be  done  at  a  single  stroke  with  a  sharp  ax  or  hatchet 
or  a  heavy  knife.  A  dull  instrument  causes  great  pain  to  the 
fowl. 

When  the  head  of  a  fowl  is  severed  from  the  neck  by  a  knife 
it  is  customary  to  hang  the  bird  inside  a  barrel,  in  order  to 
keep  the  operator  from  becoming  splashed  with  blood.  The 
knife  must  be  sharp  in  order  to  be  capable  of  cleanly  severing 
the  head  from  the  neck  at  a  single  stroke.  If  this  method  of 
killing  is  followed  the  bird  can  be  left  hanging  inside  the  barrel 
until  all  the  blood  is  drained  out. 

These  methods  are  all  violent,  and  when  a  fowl  is  killed  in 
any  of  these  ways  the  carcass  must  be  scalded  before  it  is 
plucked. 

10.  The  methods  of  killing  poultry  for  market  on  a  large 
scale  that  are  most  generally  practiced  are :  Slicking  through 
the  roof  of  the  mouth,  sticking  through  the  neck,  and  dislocating 
the  head. 

11.  Sticking  Through  die  Roof  of  the  Houfh.— The  method 

most  used  for  killing  fowls  in  commercial  poultry  establish- 
ments is  by  sticking  through  Ihe  roof  of  the  mouth;  this 
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method  is  also  sometimes  called  bleeding  through  the  roof  of 
the  mouth.  When  properly  done,  the  jugular  vein  and  the 
other  blood  vessels  in  the  roof  of  the  mouth  are  cut  and 
the  brain  is  pierced  practically  simultaneously,  and  all  of 
the  blood  will  drain  readily  from  the  carcass,  because  the 
fowl  is  completely  paralyzed  as  soon  as  the  bleeding  com- 
mences. Fowls  killed  in  this  way  will  keep  in  good  condition 
for  a  longer  time  when  exposed  for  sale  than  if  killed  in  any 
other  way, 

12.  The  first  step  in  killing,  after  the  fowl  has  been  swung, 
is  to  take  hold  of  its  head  with  the  left  hand  and  hold  it  firmly 
to  prevent  struggling;  the  head  is  then  drawn  down  and  the 
mouth  opened  with  one  finger,  when  the  blade  of  the  knife 
is  inserted  with  the  right  hand  into  the  mouth  until  the  point 
reaches  just  back  of  the  ears  of  the  fowl.  The  large  blood 
vessels  on  each  side  of  the  throat  are  first  cut,  and  when  this 
is  done  properly  the  blood  will  flow  freely.  The  blade  of  the 
knife  is  then  turned  up  toward  the  front  of  the  mouth  and  the 
point  thrust  into  the  brain  through  the  roof  of  the  mouth 
just  above  the  eyes  or  on  a  level  with  them.  When  the  brain 
has  been  pierced  the  blade  is  given  a  twist  to  make  sure  that 
the  paralysis  will  be  complete.  As  the  brain  is  pierced  by 
the  point  of  the  blade  there  will  be  a  nervous  twitch  of  the 
body,  the  wings  will  flop,  and  the  entire  body  plumage  will 
loosen.  The  fowl  is  then  dead,  although  the  muscles  may 
contract  or  the  wings  flutter  for  a  few  minutes,  and  the  dry 
plucking  should  commence  at  once  before  the  carcass  becomes 
cold.  The  weight,  if  one  is  used,  is  fastened  to  the  lower  end 
of  the  beak  when  the  knife  is  withdrawn  from  the  mouth. 
Some  operators  hold  the  head  of  the  fowl  so  that  the  stroke 
of  the  knife  will  be  made  away  from  themselves,  while  others 
prefer  to  cut  toward  themselves. 

13.  If  the  fowl  is  killed  on  a  board  instead  of  being  swung, 
its  legs  should  be  fastened  tightly  to  the  board  with  a  cord. 
The  head  is  grasped  and  the  cutting  done  in  the  same  way  as 
when  the  fowl  is  swung. 
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14.  The  entire  process  of  Idlling  by  sticking  through  the 
roof  of  the  mouth  takes  much  less  time  than  to  tell  about  it. 
In  fact,  a  fowl  can  be  swung,  stuck,  and  killed  in  less  than 
a  minute.  When  considerable  killing  is  done,  the  fowls 
should  be  in  coops  close  at  hand,  and  several  persons  should 
work  together,  some  to  kill  and  rot^h-pick  the  birds  and 
others  to  pinfeather  and  complete  the  dressing. 

15.  Sticking  Through  the  Neck. — In  kilting  fowls  by 
sticking  through  the  ne*^,  the  arteries  and  veins  in  the  back 
of  the  neck  are  severed.  In  this  method  the  fowl  is  swung 
or  held  in  the  same  manner  as  if  it  were  to  be  stuck  in  the 
mouth.  It  is  then  stunned  by  a  quick,  sharp  blow  on  the  head 
with  a  club.  The  operator  immediately  presses  the  fowl 
against  his  body  with  his  left  forearm  in  such  a  manner  that 
the  wings  are  prevented  from  flapping,  and  the  head  of  the 
fowl  is  turned  sidewise  in  the  left  hand  so  that  the  ear  may 
be  plainly  seen.  The  fowl  is  then  stuck  by  passing  a  knife 
completely  through  its  neck  just  back  of  the  ears.  The  knife 
should  have  a  sharp  point  and  a  sharp  edge,  and  its  blade 
should  not  be  more  than  i  mch  in  width.  In  sticking  the  fowl, 
the  knife  should  be  turned  and  twisted  until  the  blood  flow? 
freely.  Just  as  soon  as  the  knife  is  withdrawn,  the  wings 
of  the  fowl  should  be  grasped  in  the  left  hand  and  the  feathers 
removed  with  the  right. 

When  the  operation  is  well  performed,  fowls  bleed  quite 
as  freely  from  the  neck  as  from  the  mouth.  After  some 
practic«,  fowls  can  be  killed  by  sticking  through  the  neck  more 
quickly  and  easily  than  by  sticking  in  the  roof  of  the  mouth. 
For  these  reasons  sticking  through  the  neck  is  reconamended 
in  the  killing  of  market  poultry  that  is  to  be  sold  with  the 
heads  removed. 

16.  Dislocating  the  Head. — The  method  of  killing  fowls 
by  dislocatiag  &/t  head  is  the  easiest  to  learn,  and  the  knack 
of  doing  it  may  be  easily  acquired  by  women  and  half-grown 
children  after  a  little  practice.  This  method  of  killing  fowls 
sho'iid  be  more  generally  practiced  in  all  parts  of  the  world. 


^dbyGoogle 


§  IS  MARKET  POULTRY  9 

It  is  a  bloodless  operation  and  is  perhaps  the  best  way  to  kill 
fowls  that  are  to  be  cooked  within  a  short  time  after  killing. 


17.     Fowls  may  be  killed  very  quickly  and  painlessly  by 
dislocating  the  head  from  the  bones  of  the  neck.     When 


^d  by  Google 


10  MARKET  POULTRY  5  15 

this  is  done  and  the  neck  is  stretched,  the  veins  of  the  neck 
are  ruptured;  the  blood  flows  freely  from  the  body  of  the  fowl 
and  settles  in  the  opening  made  inside  the  neck.  The  forma- 
tion of  the  neck  bones  and  their  connection  with  the  head  are 
shown  in  Fig.  5.  If  the  head  is  bent  backwards  its  connec- 
tion with  the  neck  is  severely  strained,  and  if  the  head  is 
held  firmly  in  this  position  it  can  be  readily  dislocated  as 
shown  at  a. 


Fio.  6  Fig.  7 

18.  The  head  of  the  fowl  may  be  dislocated  while  the 
operator  is  either  standing  or  sitting.  To  perform  the  opera- 
tion while  standing,  the  operator  grasps  the  fowl  firmly  in 
the  left  hand,  holding  its  side  against  his  body,  and  its  head 
close  to  his  right  thigh,  as  shown  in  Fig.  6.  The  operator 
should  grasp  the  head  in  the  right  hand  with  the  thumb  press- 
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ing  against  the  back  of  the  head.  He  should  bend  the  head 
back  as  far  as  possible,  disjointing  it,  and  stretching  the  neck 
so  as  to  have  the  head  and  the  bones  of  the  neck  about 
1  inch  apart.  A  tight  hold  should  be  kept  on  the  feet  of  the 
fowl,  the  wings  should  be  free,  and  the  fowl's  head  should 
be  kept  down  so  as  to  allow  the  blood  to  drain  from  the  body 
into  the  cavity  of  the  neck.  Care  should  be  taken  to  avoid 
breaking  the  skin  when  the  neck  is  stretched. 

19.  When  the  operator  is  .seated,  the  fowl  should  be 
grasped  as  shown  in  Fig.  7,  with  the  legs  and  the  wings  held 
in  the  left  hand  and  the  neck  held  in  the.  right  hand.  The 
left  hand  of  the  operator  should  rest  on  his  left  knee,  and  the 
right  hand  on  his  right  knee.  The  head  of  the  fowl  should  be 
bent  back  with  the  ends  of  the  fingers,  and  the  operator's 
knees  should  be  forced  apart  so  as  to  dislocate  the  head. 
The  head  is  then  permitted  to  hang  downwards  so  that  the 
blood  can  drain  into  the  cavity  that  has  been  formed  in  the 
neck.  

DRESSING  OP  POUI/TBT 


BBMOTIMG    THE    FBATHBRS 

20.  Methods  of  Plucking. — The  process  of  removing  the 
feathers  from  the  carcasses  of  fowls  is  commonly  called 
plucking,  though  by  some  poultrymen  it  is  termed  picking. 
There  are  two  ways  of  plucking  fowls;  dry  plucking  and 
plucking  after  scalding. 

21,  Dry  plucking  is  possible  only  when  fowls  are  killed 
in  such  a  way  that  the  tissues  of  the  skin  are  left  in  a  relaxed 
condition  and  thus  offer  but  little  resistance  to  the  removal 
of  the  feathers.  The  dry  plucking,  however,  must  be  done 
immediately  after  the  fowl  has  been  killed  and  before  the 
body  heat  has  left  the  carcass.  Dry  plucking  requires  less 
labor  than  plucking  after  scalding  and  insures  a  far  better 
finished  product. 
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Figs.  S  and  9  illustrate  the  way  in  which  dry  plucking  is 
begun  when  a  fowl  has  been  hung  up  by  the  feet,  either  by 
means  of  a  cord  or  a  spreader.  A  basket,  barrel,  or  other 
receptacle  is  placed  in  a  convenient  position  so  that  the  sal- 
able feathers  can  be  thrown  into  it.  As  explained  in  descri- 
bing, killing  methods,  when  the  knife  punctures  the  brain. 


Pio.  S  Pio.  9 

paralysis  ensues,  the  tissues  of  the  skin  as  well  as  those  of  the 
flesh  become  relaxed,  the  fowl  dies  immediately,  and  dry 
plucking  is  commenced  at  once.  The  weighted  can  for  catch- 
ing the  blood,  if  used  as  shown  in  the  illustrations,  is  attached 
immediately  the  knife  has  been  withdrawn. 

22.     Plucking    after   scalding   is    practiced    extensively 
throughout  the  rural  districts  where  the  greater  portion  of  all 
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poultry  is  killed  by  severing  the  head  with  a  hatchet.  Pluck- 
ing after  scalding  is  made  necessary  by  the  crude  methods 
of  killing  employed.  Plucking  after  scalding  is  thus  the 
method  of  plucking  fowls  most  widely  used,  in  spite  of  the 
poor  results  it  gives,  and  the  fact  that  it  need  be  used  only 
when  fowls  are  killed  in  such  a  way  that  the  tissues  of  the  skin 
are  not  left  in  a  relaxed  condition  or  when  the  carcass  is  allowed 
to  become  cold  before  it  is  plucked.  In  either  of  these  cases 
it  is  necessary  to  scald  the  skin  in  order  to  relax  the  tissues 
so  that  the  feathers  can  be  plucked  without  an  undue  tearing 
of  the  skin. 

Scalded  fowls  are  plucked  in  the  same  way  that  unscalded 
fowls  are  plucked.  Their  feathers  will  come  off  much  more 
easily  than  in  the  method  of  dry  plucking;  in  fact,  their 
feathers  will  come  off  by  handfuls,  and  in  some  instances 
can  be  rubbed  off  by  the  fingers.  Scalded  fowls,  if  they 
are  to  bring  good  prices,  must  be  cleaned  of  pinfeathers 
and  singed  just  as  thoroughly  as  dry-plucked  fowls.  They 
should  not  be  plucked  in  a  cool  or  cold  atmosphere,  as  the 
cooling  that  results  under  such  conditions  will  be  sufficient 
to  contract  and  wrinkle  the  skin  of  the  fowl  and  thus 
further  injure  its  appearance. 

Scalded  poultry  will  not  keep  so  well  in  cold  storage  as 
dry-plucked  poultry,  and  hence  is  not  usually  selected  for 
cold-storage  purposes  unless  it  is  particularly  well  prepared 
for  market. 

23.  Dry-plucked  fowls  always  present  a  more  attractive 
appearance  than  those  that  have  been  plucked  after  scalding. 
Scalding  injures  the  appearance  of  the  skin  to  some  extent, 
no  matter  how  skilfully  it  may  be  done.  In  fact,  even  birds 
of  poor  quality  if  properly  dry-plucked  will  often  appear  to 
better  advantage  than  birds  of  a  better  quality  that  have 
been  scalded. 

The  appearance  of  scalded  fowls  is  shown  in  Fig.  10  and 
that  of  dry-plucked  birds  in  Fig.  11.  The  skin  of  the  fowl 
on  the  left  in  Fig.  10  is  badly  injured  because  of  overscalding, 
or  cooking,  and  subsequent  breaking  when  the  plucking  was 
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done;  the  skin  of  the  fowl  on  the  right  is  not  badly  injured, 
but  still  is  not  attractive.  Originally,  all  four  of  the  birds 
shown  in  Figs.  10  and  11  were  of  the  same  quality,  and  both 
pairs  were  killed  and  picked  by  the  same  expert.  From 
evidence  of  this  kind  it  is  plain  that  it  is  almost  impossible  to 


obtain  as  good  an  appearance  with  poultry  that  has  been 
scalded,  as  it  is  possible  to  secure  with  dry  plucking  after  a 
little  practice.  Sometimes,  however,  it  will  be  found  neces- 
sary to  scald  a  fowl  even  when  dry  plucking  is  systematically 
practiced,  because  of  some  accident  in  killing. 

24.     Scalding  of  Fowls.^Some  injury  to  the  appearance 

of  a  fowl  always  results  from  scalding,  but  an  expert  can  do 
much  to  reduce  the  extent  of  the  injury  if  he  knows  how  to 


scald  in  order  to  get  the  best  results.  In  plucking  after  scald- 
ing, the  greatest  loss  is  caused  by  overscalding,  or  cooking 
the  skin  of  the  fowls.  When  the  skin  of  a  fowl  is  cooked 
to  any  extent  it   is  easily  broken  while   the  fowl  is  being 
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plucked,  dark  places  appear  on  the  carcass,  the  flesh  pro- 
tnides  through  the  skin,  and  the  meat  of  the  fowl  will  be  dry 
and  less  palatable  than  where  cooking  has  been  avoided. 

25.  In  scalding  a  fowl,  the  feet  are  held  is  one  hand,  the 
head  in  the  other,  and  the  body  immersed  as  shown  in 
Fig.  12.  Boiling  water  must  be  used  for  scalding,  as  the  heat 
must  be  applied  suddenly,  but  only  for  a  few  moments.  In 
dipping  a   fowl   into 

scalding  water,  the 
entire  body,  with  the 
exception  of  the  head 
and  feet  and  such 
portion  of  the  neck 
on  which  the  feathers 
are  to  remain,  is  im- 
mersed, and  the  dip- 
ping is  repeated  sev- 
eral ti  mes  if  necessary. 
The  exact  length  of 
time  to  hold  a  fowl  in 
hot  water  is  a  matter 
of  judgment,  which 
can  be  gained  only  by 
actual  experience  in 
dipping  poultry. 
More  care  should  be 
t  a  k  e  n  in  d  i  p  p  i  n  g 
young  fowls  than  in 

dipping   older  birds,  ^°-  ^ 

as  the  skin  of  young  fowls  will  scald  or  cook  much  sooner 
than  the  skin  of  more  mature  fowls.  Plunging  the  body  of 
the  fowl  into  cold  water  immediately  after  it  is  taken  from  the 
hot  water  will  materially  lessen  the  danger  of  cooking  the 
skin  to  a  harmful  extent. 

26.  Stfle  of  Plucking.— The  style  of  plucking,  or  the 
quantity  of  plumage  left  on  the  carcass  of  a  fowl,  depends 
mainly  on  two  things:  the  demands  of  the  market  in  which 
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the  bird  is  to  be  sold,  and  the  class  of  market  poultry  to  which 
the  bird  belongs.  It  is  usually  an  advantage  in  most  markets 
to  offer  well-bred  poultry  for  sale  with  at  least  some  of  the 
feathers  about  the  head  and  hock  joints  as  marks  of  quality. 
Sometimes  these  feathers  are  left  on  all  classes  of  market 
poultry  to  indicate  to  the  purchaser  the  color  of  the  plumage 
of  the  fowl ;  this  is  particularly  true  when  the  plumage  happens 
to  be  white. 

27.  Roasters,  for  instance,  are  plucked  in  several  different 
ways,  according  to  the  demands  of  the  market  in  which  they 
are  to  be  sold.  It  will  sometimes  happen  that  clean-plucked 
roasters  will  sell  in  city  markets  at  higher  prices  than  capons 
or  other  roasters  that  have  part  of  the  plumage  left  on  their 
bodies.     Such  prices  are,  of  course,  based  entirely  on  the  size 

.  and  quality  of  the  fowl  in  question.  But,  as  a  general  rule, 
roasters  are  put  on  the  market  with  the  feathers  left  on  one 
or  more  parts,  in  order  to  cater  to  the  fashion  that  prevails 
in  the  market  for  which  they  are  intended.  Sometimes  the 
feathers  are  left  on  the  head  and  neck  only;  at  other  times 
they  are  left  on  the  head,  neck,  and  around  the  hocks,  or 
perhaps  a  few  of  the  flight  feathers  may  be  left  on  the  wings. 
In  the  case  of  capons,  when  sold  as  capons,  the  feathers  are 
always  left  on  the  head,  neck,  legs,  wings,  and  tail.  The 
extremes  in  the  style  of  plucking  are  shown  in  Figs.  13  and  14. 
The  birds  in  Fig.  13  are  clean-plucked  roasters;  that  on  the 
left  is  a  medium-weight  roaster  and  that  on  the  right  is  a 
heavy-weight  roaster.  The  breasts  of  both  are  plump  and 
well  covered  with  meat.  The  capon  shown  in  Fig.  14  (a)  is 
an  Asiatic  and  that  shown  in  (b)  is  a  Plymouth  Rock.  Both 
are  well  formed  and  of  a  good  quality  for  profit, 

28.  Fewer  feathers  are  left  on  the  legs  of  capons  that 
have  an  excess  of  feathers  on  their  shanks  and  toes  than  are 
left  on  those  that  have  smooth  shanks  and  toes.  As  capons 
sell  at  the  highest  prices  only  from  February  to  April,  and 
after  April  soft  roasters  sell  better  than  capons,  it  is  very 
often  the  custom  to  pluck  all  the  feathers  from  the  carcasses 
of  capons  that  are  to  be  sold  at  that  time  and  to  sell  them  as 
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soft  roasters.  Any  fowl  that  has  firm  yet  tender  flesh  may 
be  termed  a  soft  roaster,  and  as  capons  meet  this  requirement 
they  sell  readily  during  this  time  as  heavy-weight  soft  roasters. 


Fio.  14 

29.  Broilers  are  usually  sent  to  market  with  all  their 
feathers  plucked  off.  They  must  be  absolutely  clean  of  all 
pinfeathers  and  down.     Fig.  IS  shows  at  the  left  a  live  broiler 
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and  at  the  right  the  same  bird  after  it  had  been  killed,  plucked, 
and  made  ready  to  be  sent  to  market.  This  illustration  also 
points  out  clearly  that  the  quality  of  fowls  can  be  determined 
from  an  inspection  before  they  are  killed. 


30.  Hanner  of  Plucking  Feathers. — In  plucking  fowls, 
the  feathers  should  be  drawn  out  of  the  skin  in  the  direction 
opposite  to  that  in  which  they  He  naturally.  Thus,  if  the  fowl 
is  hanging  head  down,  the  feathers  are  pulled  down  toward 
tiie  head.     Feathers  should  always  be  removed  in  this  way. 
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When  first  leamitig  to  pluck,  the  beginner  should  take 
only  ft  few  feathers  between  the  thumb  and  fingers  of  the 
right  hand,  though  after  the  picker  becomes  more  proficient 
a   considerable   number   of   feathers   may   be   grasped   and 
extracted  at   one  stroke.     After  the  feathers  are  grasped, 
turn  them  out  and  back  from  their  natural  position  and  pull 
down  on  them  in  the  direction  of  the  head  of  the  fowl  with  a 
slight  twist  and  jerk.    This 
will  bring  them  out  of  the 
skin   in   the  best   possible 
way.     Repeat  this  action 
rapidly  until  all  the  feath- 
ers are  removed.     At  first 
there   is    some   danger   of 
tearing  the  skin,  but  pro- 
ficiency in  plucking  is  soon 
acquired  and  it  is  not  long 
before  the  beginner  is  able 
to   pluck  fowl   after  fowl 
without   making   a   single 
break   in   the   skin.      The 
danger  of  tearing  the  skin 
is  less  with  old  fowls  than 
with  broilers. 

31.  Directly  after  the 
feathers  are  plucked,  all 
pinfeathers  and  long  hairs 
should  be  removed  from 
the  plucked  surface,  so  as 
p,Q  ,g  to   leave   the  carcass  per- 

fectly clean  and  smooth. 
The  pinfeathers  can  be  removed  either  with  the  thumb  and 
finger  or  with  the  blade  of  a  knife  held  against  the  thumb.  The 
hairs  are  usually  removed  by  singeing.  It  is  best  to  use  the 
flame  of  a  spirit  lamp  for  singeing.  Straw  or  paper  are  often 
used  for  this  purpose,  but  their  use  cannot  be  recommended, 
as  either  is  apt  to  scorch  or  leave  a  taint  of  smoke  upon  the 
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skin  of  the  fowl.     In  some  markets  there  is  an  aversion  to 
the  appearance  of  poultry  that  has  been  scorched  in  singeing. 

32.  In  plucking  fowls  the  operator  either  sits  or  stands. 
There  is  some  prejudice  against  the  sitting  position,  because 
it  is  more  tiresome  to  work  this  way;  still,  it  is  often  followed 
in  poultry  establishments  where  large  numbers  of  birds  are 


dressed.  In  plucking  while  sitting,  the  piucker  should  gi^sp 
the  fowl's  legs  firmly  in  the  left  hand,  and  hold  the  fowl  with 
its  head  away  from  him  as  shown  in  Fig.  16.  Some  operators 
start  plucking  with  the  crop  and  breast  feathers  and  go  in 
regular  order  to  the  feathers  of  the  thighs,  back,  tail,  and 
wings;  others  begin  with  the  tail  and  wing  feathers  and  then 
pluck  the  body  feathers.     If  the  piucker  is  a  rapid  worker  it 
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makes  little  difference  at  which  part  of  the  fowl  he  com- 
mences to  pluck,  but  if  he  is  inclined  to  be  at  all  slow  it  is 
better  for  him  to  start  with  the  crop  and  breast  feathers  and 
work  out  toward  the  tail  and  wing  feathers,  for  in  this  way 
he  will  remove  the  feathers  from  the  most  tender  and  con- 
spicuous parts  of  the  fowl  before  the  tissues  of  the  skin  of 
these  parts  have  time  to  become  tense;  he  will  thus  be  likely 
to  do  the  work  better  and  quicker. 

33.  Many  expert  pluckers  prefer  to  pluck  while  standing 
as  they  claim  that  in  this  position  they  can  make  better  time. 
When  this  position  is  taken,  the  plucker  stands  in  front  of 
the  fowl  as  shown  in  Fig.  17.  One  hand  is  used  to  steady  the 
fowl  and  the  other  to  pluck  the  feathers.  These  are  usually 
removed  in  the  following  order:  From  wings,  tail,  back, 
thighs,  breast,  and  crop.  Those  who  have  become  expert  in 
this  method  of  plucking  do  the  work  with  wonderful  swiftness, 
and  can  usually  pluck  from  five  to  seven  fowls  in  an  hour. 
They  usually  remove  all  the  feathers  except  those  about  the 
head  and  neck. 

34.  Handling  After  Plucking. — A  carcass  of  a  fowl  should 
never  be  left  hanging  for  any  length  of  time  after  the  plucking 
has  been  completed.     If  the  carcass  is  allowed  to  hang  for 

even  a  short  time,  the  body,  being  still  warm,  will  soon  become 
stretched  and  thin  looking,  and  hence  lacking  in  plumpness 
no  matter  how  well  fattened  it  may  have  been.  If  the  carcass 
is  once  allowed  to  cool  and  set  while  drawn  out  at  full  length 
there  will  be  little  chance  of  being  able  to  restore  it  again  to 
an  appearance  of  plumpness.  Hence  as  soon  as  a  carcass  has 
been  plucked  it  should  be  taken  down,  molded  a  little  with  the 
hands  so  as  to  force  it  into  a  trifle  more  rounded  condition, 
and  laid  down  on  a  flat  surface  until  the  poultryman  is  ready 
to  proceed  with  its  preparation  for  market. 
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SHAPING    THE    CARCASS 

35.  Object  of  Siaping. — The  object  of  shaping  the  carcass 
of  a  fowl  is  to  change  its  shape  by  some  device  so  as  to  improve 
its  appearance.  There  are  two  methods  of  shaping:  shaping 
with  a  cloth  and  shaping  with  a  shaping  board.  If  either  of 
these  methods  is  properly  carried  out,  the  result  will  be  to 
make  the  fowl  appear  more  plump  by  removing  such  angles 
as  are,  for  instance,  formed  by  a  too  prominent  breast  bone; 
and  if  the  same  method  of  shaping  is  systematically  practiced 
in  any  particular  poultry  establishment,  it  will  result  in  giving 
its  product  a  uniform  and  distinctive  appearance.  Not  only 
poor  but  also  the  best  grades  of  market  poultry  have  their 
appearance  improved  by  shaping,  and  in  fact  the  greatest 
profit  will  come  from  shaping  the  best  grades. 

36.  When  shaped  artificially,  the  carcass  of  a  fowl  will 
have  an  attractiveness  that  cannot  be  obtained  by  any 
method  of  fattening.  The  whole  carcass  appears  plump,  no 
matter  from  what  side  or  end  it  is  viewed,  and  no  sharp  angles 
due  to  bones  not  being  covered  with  flesh  are  exposed,  nor  do 
lumps  of  fat  protrude. 

In  European  countries  particular  attention  is  given  to  the 
shaping  of  the  carcasses  of  poultry  that  is  sent  to  market,  but 
in  America  very  little  has  been  done  up  to  the  present  time 
along  this  line.  However,  this  detail  in  the  dressing  of  fowls 
would  undoubtedly  be  as  profitable  in  America  as  it  is  in 
Europe,  and  offers  a  promising  opportunity  for  the  improve- 
ment of  certain  grades  of  market  poultry  by  those  American 
poultrymen  who  cater  to  a  high-class  trade. 

37.  Shaping  With  a  Cloth.— The  method  of  improving  the 
carcasses  of  fowls  by  shaping  with  a  cloth  is  practiced  almost 
exclusively  in  France,  and  even  in  that  country  it  is  not  prac- 
ticed very  extensively  at  the  present  time.  This  is  in  spite 
of  the  fact  that  excellent  results  are  obtained  by  this  method, 
the  objection  being  that  it  is  tedious  and  costly  because  of  the 
large  amount  of  hand  labor  it  entails. 
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The  chief  object  of  this  particular  kind  of  shaping  is  to 
elongate  the  carcass  and  make  it  somewhat  conical  in  form, 
with  the  broad  end  of  the  partial  cone  at  the  tail  and  the 
small  end  at  the  neck;  an  incidental  object  of  this  method  is 
to  whiten  the  skin  and  flesh  of  the  fowl  when  milk  is  used  in 
the  process.  The  success  of  the  method  depends  on  the 
amount  of  pressure  that  is  exerted  by  the  drying  out  and 
shrinking  of  the  canvas  that  is  used. 

38.  The  details  of  the  method  are  as  follows:  The  body 
of  the  fowl  is  first  wrapped  in  a  clean  linen  cloth  that  has  been 
moistened  in  milk  or  water,  care  being  taken  to  have  as  few 
wrinkles  as  possible  in  the  cloth.  Then  a  piece  of  canvas  that 
has  been  moistened  in  the  same  liquid  as  the  linen  cloth  is 
drawn  over  the  cloth.  This  piece  of  canvas  is  wider  at  one 
end  than  at  the  other,  and  when  it  is  tightly  fastened  about 
the  carcass  the  pressure  from  the  shrinking  of  the  moistened 
canvas  forces  the  body  of  the  fowl  into  the  desired  shape. 
The  canvas  is  fastened  either  by  drawing  it  tightly  with  the 
fingers  and  sewing  it  securely,  or  by  pulling  strings  tightly 
through  eyelets  made  in  the  canvas  so  that  it  will  be  in  the 
proper  position  when  it  shrinks  to  force  the  carcass  into  the 
required  shape.  The  carcass  is  left  encased  in  the  canvas 
and  hnen  cloth  for  about  24  hours,  by  which  time  the  canvas 
and  the  cloth  should  dry  out  and  the  body  of  the  fowl  be 
squeezed  into  the  desired  shape. 

39.  Though  the  linen  cloth  and  the  canvas  may  be  mois- 
tened with  water  if  milk  is  not  available,  milk  is  to  be  preferred 
as  it  not  only  softens  but  whitens  and  flavors  the  skin  of  the 
fowl.  Besides  shaping  the  carcass,  the  canvas  causes  an 
imprint  of  the  weave  of  the  linen  cloth  to  be  left  in  the  moist- 
ened skin  of  the  fowl.  This  stamps  the  fowl  as  unmistakably 
shaped  with  a  cloth,  and  in  some  markets  causes  it  to  sell  for 
a  higher  price.  The  flesh  and  skin  of  La  Bresse  fowls,  which 
are  remarkable  for  their  whiteness,  are  made  even  more 
attractive  by  the  process  of  shaping  with  a  cloth  moistened 
with  milk,  as  the  pressure  exerted  by  the  shrinking  of  the  wet 
canvas  squeezes  all  the  blood  from  the  skin  and  the  greater 


^d  by  Google 


S  15  MARKET  POULTRY  25 

part  of  the  blood  from  the  flesh,  thus  adding  to  the  whiteness 
imparted  to  the  skin  and  the  flesh  by  the  milk. 


40.    Shaping  With  a  Shaping  Board. — The  greater  part  of 

all  fowls  sold  in  Europe  are  forced  into  shape  by  simply  being 
pressed  while  warm  in  V-shaped  shaping  troughs  made  of 
boards.     The  style  of  trough  shown  in  Fig,  18  is  popular,  and 


is  extensively  used  for  shaping  the  famous  Surrey  and  Sussex 
fowls,     A  cross-section  of  one  of  the  troughs  and  the  manner 
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of  uang  it  are  illustrated  in  Fig.  19.  The  bottom  board,  which 
slopes  up,  is  wider  than  the  board  at  the  rear,  which  slopes 
back.  When  the  carcass  is  placed  in  the  trough  a  board  is 
placed  on  the  back  of  the  fowl  and  on  top  of  this  is  placed  a 
heavy  weight  as  shown.  This  forces  the  carcass  down  and 
holds  it  firmly  in  the  mold,  A  specimen  of  board-shaped 
poultry  is  shown  in  Fig.  20. 


DRAWIHO.    TBIMHING.    AND   TKUSSIHG 

41.  The  6nal  steps  in  the  preparation  of  the  finest  grades 
of  market  poultry  are  known  as  drawit^,  trimming,  and  truss- 
ing. Drawing  is  disemboweling  the  bird,  or  removing  its 
entrails.  Trimming  is  removing  the  bead,  part  of  the  neck, 
the  feet,  part  or  all  of  the  shanks,  and  the  sinews,  or  tendons, 
of  the  legs.  Trussing  is  fastening  the  wings  and  legs  of  the 
bird  with  skewers  or  tying  them  with  cord,  so  that  the  carcass 
will  present  the  best  possible  appearance  for  market. 

Strictly  speaking,  the  terms  drawing,  trimming,  and  truss- 
ing should  be  used  as  deiined  above,  when  applied  to  market 
poultry.  There  is,  however,  some  ambiguity  in  the  common 
usage  of  the  term  trussing,  for  this  term,  as  used  by  those  who 
prepare  the  best  grades  of  poultry  for  market,  often  includes 
drawing  and  trimming.  This  is  due  to  the  fact  that  a  fowl  is 
not  ordinarily  trussed  until  after  it  has  been  drawn  and 
trimmed,  and  the  mention  of  the  last  step  in  the  process  of 
preparing  fowls  for  market  in  this  way  implies  the  completion 
of  the  other  two  steps.  Thus,  a  trussed  fowl  as  it  is  put  on  the 
market  commonly  has  the  entrails,  the  head,  part  of  the  neck, 
the  feet,  part  or  all  of  the  shanks,  and  the  tendons  of  the  legs 
removed,  in  addition  to  having  the  wings  and  legs  bound 
securely  so  that  the  body  is  rounded  into  an  attractive  shape. 

42.  Fowls  may  be  drawn,  trimmed,  and  trussed  most 
quickly,  immediately  after  they  have  been  plucked  and  while 
the  body  is  still  warm,  if  necessary;  but  the  work  can  be 
done  much  more  satisfactorily  when  the  flesh  has  become 
cool  and  firm.     A  carcass  that  has  been  kept  overnight  on 
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a  shaping  board  in  a  cool  atmosphere  will  be  in  the  most 
satisfactory  condition  for  these  operations.  This  practice 
is  largely  followed  in  European  countries  and  is  gradually 
finding  favor  in  other  lands. 

The  plucked  carcass,  including  head,  feet,  and  entrails,  is 
weighed  before  it  is  drawn,  trimmed,  and  trussed,  and  its 
selling  price  is  based  on  this  weight,  plus  a  charge  of  from 
15  to  25  cents  for  the  work. 

Those  familiar  with  the  work  can  kill,  pluck,  draw,  trim,  and 
truss  a  fowl  in  from  10  to  12  minutes. 

43.  Drawing  of  Poultry. — The  market  demands  in  dif- 
ferent sections  give  rise  to  two  grades  of  drawn  poultry;  in  one 
grade  only  the  intestines  are  removed,  and  in  the  other  all  of 
the  entrails  are  taken  out.  Naturally,  the  latter  grade  is  the 
better  of  the  two, 

44.  The  operation  of  removing  only  the  intestines  from 
the  body  of  a  fowl  is  comparatively  simple  if  the  legs  are  held 
back  out  of  the  way.  While  this  is  done  an  incision  is  made 
crosswise  of  the  fowl's  back  just  above  the  vent;  in  making 
this  cut,  which  should  be  just  large  enough  to  admit  the 
finger  of  the  operator,  care  should  be  taken  not  to  sever 
the  walls  of  the  rectum.  The  finger  is  then  hooked  beneath 
the  rectum,  which  is  gently  pulled  out  of  the  cut.  The  pull- 
ing is  continued  and  the  rest  of  the  intestines  come  away 
with  the  rectum,  the  small  intestines  being  cut  off  near  the 
gizzard  by  means  of  a  knife  with  a  blade  at  least  3  inches 
long.  Care  should  be  taken  not  to  break  the  intestines  when 
pulling  them  out.  When  the  small  intestines  have  been  sev- 
ered they  will  all  hang  from  the  vent,  which  is  then  cut  com- 
pletely around. 

The  opening  made  when  the  foregoing  method  is  well  per- 
formed is  small;  in  a  fat  fowl  it  is  hardly  noticeable,  as  it  is 
readily  closed  while  the  walls  of  the  abdomen  are  still  soft 
and  plastic. 

45.  In  removing  all  the  entrails  from  a  fowl,  the  crop  is 
the  first  organ  to  be  taken  out.     To  accomplish  this  quickly 
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the  carcass  is  placed  in  the  position  shown  in  Fig.  21.     The 

entire  crop  and  its  attachments  should  be  taken  out,  and  care 

should  be  exercised  to  prevent  the  leakage  of  any  portion  of 

their  contents  into  or  on  the  carcass  of  the  fowl.     The  work 

of  removing  the  crop  really  begins  when  the  skin  and  flesh  on 

the  neck  an  inch  or  two  below  the  head  are  severed.     When 

this  is  done,  care  should  be  taken  to  see  that  the  windpipe  and 

the  esophagus,  or  guUet,  are  not  severed,  but  are  loosened 

from  the  head  with  the  fingers.     After  this  has  been  done,  the 

flesh  at  the  throat  is  cut  so  that  the  fowl  can  be  opened  up 

as  shown  in  Fig.  21.     When  the  opening  has  been  made,  the 

;  w.    v.--'^  .^.  .'•  gullet  is  followed  with 

the  fingers  to  and  be- 

,  yond   the    crop    and 

loosened;  the  middle 

finger    of    the    right 

hand  is  next  pushed 

through  the  opening 

of  the  neck  and  the 

ends  of  the  gullet  and 

windpipe   loosened. 

The   crop,  windpipe, 

and  gullet  can  then 

be     removed     by 

i^°2i  taking    hold    of    the 

gullet  and  windpipe  and  giving  a  pull. 

46,  After  the  crop  and  its  appendages  have  been  taken 
away  the  finger  is  again  pushed  into  the  opening  in  the  neck 
and  the  lungs  and  other  entrails  loosened  from  the  inside  of 
the  fowl,  as  far  down  as  the  finger  will  reach,  the  fowl  being 
turned  so  as  to  loosen  all  the  internal  organs  at  the  front. 
The  fowl  is  then  reversed  and  a  cut  is  made  across  the  abdo- 
men below  the  vent;  the  rectum  and  intestines  are  then  pulled 
out  and  cut  off  and  the  vent  cut  out  as  shown  in  Fig.  22. 
The  hand  is  then  worked  slowly  inside  of  the  carcass  and 
about  the  entrails  until  they  are  loosened  from  the  body. 
When  this  has  been  well  done  all  the  entrails  will  be  completely 
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loosened  and  can  be  taken  out  in  one  mass.  The  inside  of 
the  fowl  should  then  be  rinsed  clean  with  cold  water.  The 
liver  should  be  examined ;  if  it  is  red  and  free  from  spots,  it 
may  be  used  as  food ;  if  it  is  brown,  yellow,  or  spotted,  or  of 
any  other  color  than  red,  it  should  be  thrown  away,  as  these 
colors  indicate  that  it  is  unfit  for  food.  The  heart  and 
gizzard  should  be  cleaned,  washed,  and  laid  on  a  plate  or 
saucer  to  drain;  after  this  they  should  be  wrapped,  with  the 
liver,  if  it  is  good,  in  paraffin  paper  and  placed  inside  the 
fowl.     They  should  never  be  put  loose  inside  the  fowl,  for 


if  they  are   placed   in   contact  with  the  fowl's  flesh  decom- 
position begins  quickly. 

47.  Trimming  of  Poultry. — The  trimming  of  poultry  con-   ■ 
sists  of  three  main  operations:   removing  the  head  and  part 
of  the  neck;  removing  the  tendons,  or  sinews;  and  removing  the 
feet  and  all  or  part  of  the  shanks, 

48.  The  removing  of  the  head  and  part  of  the  neck  is 
accomplished  by  cutting  through  the  back  of  the  neck  an 
inch  or  two  below  the  head  and  severing  the  backbone,  after 
which  the  gullet  and  the  wind  pipe  are  loosened  from  the  head 
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with  the  fingers.  When  this  has  been  done,  the  skin  and 
flesh  is  cut  all  around  the  neck  an  inch  or  so  below  the  head. 
This  will  disconnect  the  head  from  the  body  and  leave  the 
windpipe  and  gullet  sticking  out  of  the  end  of  the  neck.  If 
the  dressing  of  the  fowl  is  to  be  carried  on  further,  the  skin 
on  the  back  of  the  neck  is  then  slit  down  to  the  point  where 
the  neck  joins  the  body,  and  after  the  crop  is  taken  out  the 
end  of  the  neck  can  be  tucked  into  the  opening  in  the  body 
and  the  opening  covered  with  the  loose  skin. 


49.  The  removal  of  the  sinews,  or  tendons,  from  each  leg 
of  the  fowl  will  greatly  improve  the  meat  of  the  leg,  or  drum- 
stick. There  are  eight  tendons  in  each  leg,  and  they  extend 
from  the  toes  up  through  the  shank  and  leg  into  the  thigh. 
To  remove  them,  the  skin  is  cut  on  the  inside  of  the  shank 
right  below  the  hock  joint,  and  just  enough  to  expose  the 
tendons  to  view,  care  being  taken  not  to  cut  them.  The  ten- 
dons are  then  raised  one  or  two  at  a  time  or  all  at  once  with 
an  iron  skewer,  a  sharpening  steel,  or  some  such  implement, 
and  are  drawn  out  by  pulling  on  them  as  shown  in  Fig.  23. 
The  tendons  are  firmly  attached  at  the  shanks,  but  are  much 
easier  to  loosen  and  remove  from  the  thigh  muscles.  The 
tendons  are  readily  removed  from  young  fowls,  but  it  is  dif- 
ficult to  remove  them  from  old  birds. 
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The  tendons  of  turkeys  that  are  more  than  1  year  old  are 
brittle  and  the  skewer  or  other  implement  used  should  be 
carefully  pushed  under  the  tendons  so  as  not  to  break  them; 
the  implement  should  then  be  turned  around  gently  two  or 
three  times  to  start  the  tendons,  after  which  they  can  gener- 
ally be  removed  without  much  difficulty.  If  the  tendons 
cling  tightly  to  the  leg,  only  one  or  two  of  them  should  be 
drawn  out  at  one  time.  Where  much  of  this  work  is  to  be 
done,  it  will  be  convenient  to  use  a  hook  fastened  to  the  wall. 
In  this  case,  the  point  of  the  hook  is  slipped  under  the  tendons 
just  as  is  done  with  the  skewer;  one  hard  pull  will  bring  them 
out.  The  fowl's  leg  must  be  held  firmly  in  the  hand,  and  the 
pull  must  be  so  made  as  to  avoid  tearing  the  leg  from  the  body 
of  the  fowl. 

50.  The  removal  of  the  feet  and  part  or  all  of  the  shanks 
is  simple  and  requires  no  explanation.  The  advantage  of 
removing  only  part  of  the  shanks  lies  in  the  fact  that  the  meat 
above  the  hock  joint  will  not  pull  away  from  the  joLit  when 
the  fowl  is  cooked  if  the  shanks  are  trimmed  in  this  way.  A 
fowl  with  only  part  of  the  shanks  removed  is  shown  in  Fig.  27. 

The  appearance  of  a  fowl  will  be  improved  by  trimming 
off  the  wing  points  and  all  loose  skin  not  needed. 

51.  Trussing  of  Poultry. — Before  trussing  a  bird,  the 
wish  bone,  or  merrythought  as  it  is  called  in  England,  is 
frequently  removed,  and  the  wings  of  turkeys  are  disjointed 
in  some  cases.  By  so  doing,  the  carving  of  unbroken  pieces 
from  the  entire  breast  bone,  and  from  the  neck  as  well,  is  made 
possible.  To  remove  the  wish  bone,  a  cut  is  made  in  that  por- 
tion of  the  flesh  which  follows  the  shape  of  the  bone;  the  bone 
can  then  be  broken  away  from  the  base  of  the  neck  and 
removed.  When  it  is  desired  to  disjoint  the  wing  of  a  turkey, 
the  wing  should  be  cut  aroimd  just  above  the  place  at  which 
it  joins  the  body;  this  enables  the  skin  to  be  turned  back  from 
the  wing  joint  so  that  the  wing  can  be  taken  out  of  its  socket. 
The  skin  is  then  drawn  over  the  opening  and  sewed  up. 

Frequently  it  is  only  necessary  to  shape  the  fowl  and  turn 
the  tips  of  its  wings  under  its  back  as  shown  in  Fig.  24;  when 
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this  is  done  the  entire  carcass  should  be  rinsed  inside  and 
outside  with  cold  water,  the  surface  dried  with  a  clean  cloth. 


and  the  body  wrapped  in  white  cloth  or  paraffin  paper  ready 
for  delivery. 

52.  To  truss  well  and  quickly,  the  operator  should  be 
supplied  with  a  strong  white  cord  and  an  8-inch  needle  like 
that  shown  in  Fig.  25;  or  a  needle  such  as  is  used  to  sew 
sacking  or  burlap. 

There  are  several  ways  of  fastening  the  legs  and  wings  of 
a  fowl  in  trussing  it.  The  simplest  way  of  trussing  is  to  pass 
the  needle  and  thread  through  the  flesh  below  the  breast 
bone  at  the  point  just  above  the  drumsticks  and  around  the 
back  of  the  fowl,  and  tie  the  thread  tightly.     The  needle  and 


thread  is  then  passed  through  the  folded  wings,  which  a 
in  a  similar  way. 
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53.     A  slightly  different  way  of   trussing  is  to  pass  the 
oeedle  and  thread  through  the  hole  a  in  the  backbone  shown 


in  Fig.  26,  instead  of  through  the  flesh  below  the  backbone. 
This  will  raise  the  legs  a  little  higher  than  would  be  the  case 
by  the  other  method.    The  wings  are  trussed  as  before. 

54.  Neither  of  the  foregoing  methods  is  as  good  as  the 
following,  which  is  recommended:  To  truss  the  wings,  draw 
the  thread  through  the  flesh  at  the  point  c,  Fig,  27;  pass  it 
through  both  pinions,  or  tips,  of  the  folded  wings,  and  through 
the  point  corresponding  to  c  on  the  other  side  of  the  fowl. 
Draw  the  thread  again  through  the  pinions  to  the  starting 
point  and  tie  tightly.  To  truss  the  legs,  pass  the  thread 
through  the  body  at  the  point  a  (which  is  an  inch,  more  or  less, 


wide,  according  to  the  size  of  the  fowl)  and  below  the  middle 
line  of  the  drumsticks  b;  then  pass  the  thread  over  the  drum- 
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stick  and  across  to  the  other  side,  letting  the  thread  go  under 
the  point  of  the  breast  bone.  Draw  the  ends  of  the  cord 
tightly  and  tie  them  together  near  the  point  of  entrance  a; 
this  holds  the  wings  and  legs  in  position  while  roasting. 


PACKING  OF  DBK88KJ}  POUI-TBT  FOB  SHIPMENT 
55.  Importance  of  Proper  Packing. — As  the  prime  object 
of  raising  poultry  is  to  gain  the  largest  possible  profit,  poultry 
should  never  be  killed  until  it  is  in  the  best  possible  physical 
condition  but  it  should  always  be  packed  for  market  in  such 


a  way  that  it  will  remain  in  good  condition  and  look  attractive. 
Too  much  care  and  attention  cannot  be  given  to  the  prepara- 
tion of  dressed  poultry  for  market,  as  a  large  proportion  of  loss 
in  selling  comes  as  a  direct  result  of  poor  preparation. 
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In  packing  poultry  it  is  always  the  best  practice  to  put  only 
birds  of  the  same  class  together,  in  order  to  maintain  a  uniform 
appearance  of  the  poultry  in  each  package.  Old  and  young 
fowls,  birds  of  assorted  sizes,  or  birds  of  different  quality 
should  never  be  placed  in  the  same  package.  If  different 
grades  of  poultry  are  packed  in  one  package  the  entire  lot 
always  sells  for  the  price  of  the  lowest  grade.  No  package 
of  poultry  can  be  graded  as  first  class  unless  every  specimen 
in  the  package  is  first  class. 

56.  It  is  always  advisable  to  ship  at  least  the  better 
grades  of  poultry,  in  boxes  or  barrels.  If  shipped  in  this  way, 
the  poultry  will  reach 

its  destination  in 
the  best  condition, 
because  the  fowls 
will  not  have  to  be 
handled  by  the  legs. 
If  poultry  has  to  be 
handled  continually 
in  transit,  it  will  not 
only  become  dirty 
but  it  will  also  assume 
a  stretched  appear- 
ance, which  will  make 
it  look  as  if  it  were 
thin    in   flesh    and  "^"-^ 

made  up  of  a  large  percentage  of  offal.  Although  the  appear- 
ance of  a  stretched  fowl  can  be  improved  on  arrival  at  its 
destination,  the  operation  adds  to  the  expense  of  marketing 
and  detracts  from  the  profit  of  the  shipper.  It  is  much  more 
profitable  for  the  producer  to  have  his  product  arrive  in  the 
market  in  prime  condition. 

57.  The  result  of  the  rough  handling  that  tmpacked  poul- 
try receives  during  shipment  is  shown  in  Fig.  28.  This  car- 
cass has  been  so  badly  handled  that  it  appears  unevenly 
formed.  Fig,  29  shows  the  same  carcass  after  it  has  been 
worked  up  into  shape  again  by  proper  manipulation.     As 
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such  shaping  has  to  be  done  in  the  market,  the  producer  gets 
a  very  low  price  for  what  would  otherwise  sell  for  a  good 
quality  fowl,  and  this  profit  goes  into  the  pocket  of  the 
dealer. 

To  improve  the  appearance  of  a  fowl  that  has  been  stretched 
by  improper  handling,  turn  the  points  of  the  wings  under  the 
body,  force  the  shanks  and  feet  down,  push  the  thighs  for- 
ward, and  turn  the  head  to  one  side.  Then  press  the  carcass 
with  the  hands  until  it  assumes  a  rounded  appearance, 

58.  All  packages  of  dressed  poultry  that  are  sent  to  mar- 
ket should  be  addressed  and  marked  in  a  manner  similar  to 
that  shown  in  the  card  that  follows: 

DRESSED  POULTRY 
(FOR)    JOHN  BROWN 

78  CHAMBERS  STREET 
NEW  YORK  CITY 

5  LB.  ROASTERS 
THIS  END  UP 

59.  Cooling  and  Washing  for  Packing. — As  soon  as  the 
carcass  of  a  fowl  has  been  dressed,  it  should  be  submerged  in 
cold  water  and  left  there  until  well  cooled  through  and  the 
body  heat  is  entirely  gone.  It  should  then  be  transferred  to 
ice  water  and  left  there  until  the  meat  is  thoroughly  chilled. 
At  all  times,  except  when  refrigeration  is  used  or  during  the 
winter  months  when  the  weather  is  cold,  the  carcass  should 
be  left  in  the  ice  water  until  a  few  hours  before  shipping. 
When  it  is  taken  from  the  ice  water,  all  dirt  and  blood  stains 
should  be  cleaned  from  the  feet,  shanks,  and  head.  If  any 
feathers  are  left  on  the  shanks  and  toes,  particular  attention 
should  be  given  to  washing  them  clean.  The  body  should 
then  be  dried  with  a  cloth,  when  it  is  ready  for  sale,  storage, 
or  packing. 
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MBTHOCa    OP    PACKING 

60.  Dressed  poultry  is  commonly  prepared  for  shipment 
to  market  by  packing  in  three  ways:  packing  without 
refrigeration,  packing  for  refrigeration  above  freezing,  and 
packing  for  refrigeration  below  freezing.  The  three  methods 
give  satisfactory  results  when  they  are  used  under  proper 
conditions.  Refrigeration  of  poultry  is  its  cooling  by  artificial 
means  to  a  point  above  or  below  freezing,  and  is  commonly 
known  as  cold  storage.  When  ice  is  placed  inside  of  a  package 
containing  poultry,  the  poultry  is  usually  spoken  of  as  iced 
poultry. 

61.  Packing  Without  Refrigeration. — When  poultry  is  to 
be  sent  to  near-by  points — points  that  can  be  reached  over- 


night— it  is  prepared  for  shipment  by  packing  without  refriger- 
ation. It  is  customary  to  wrap  each  fowl  in  a  separate  sheet 
of  paraffin  paper  and  pack  a  number  tightly  together  in  a  clean 
box  lined  with  the  same  kind  of  paper. 

The  boxes  most  commonly  used  for  this  purpose  are  made 
shallow  so  as  to  hold  only  one  or  two  layers  of  fowls,  and  are 
made  of  white  wood.  Some  boxes  are  large  enough  to  hold 
three  dozen  birds  in  one  layer,  other  boxes  are  made  to  hold 
from  two  to  three  dozen  birds  in  all,  the  number  depending 


^d  by  Google 


38  MARKET  POULTRY  S  15 

on  the  weight  of  the  fowls.  A  box  3  feet  long,  17  inches 
wide,  and  7  inches  deep  is  well  suited  for  holding  twenty- 
four  5-pound  roasters.  A  filled  box  of  this  size  is  shown  in 
Fig.  30.  The  box  is  lined  with  white  paper,  and  the  fowls 
after  being  thoroughly  chilled  are  packed  in  the  box  two 
layers  deep. 

Fowls  packed  in  this  way  will  not  be  injured  by  a  night's 
travel  in  an  ordinary  freight  car  during  cold  weather. 

62.  Packing  for  Refrigeration  Above  Freezing. — When 
poultry  is  to  be  sent  a  long  distance  or  when  it  is  to  be  shipped 
during  warm  weather,  ice  must  be  placed  in  the  box  or  barrel 


in  which  the  fowls  are  packed,  or  the  box  or  barrel  must  be 

shipped  in  a  refrigerator  car  or  in  the  refrigerator  in  the  hold. 
of  a  ship.  In  packing  poultry  with  ice,  the  bottom  of  the  box 
or  barrel  is  first  covered  with  ice,  and  then  alternate  layers 
of  poultry  and  ice  are  packed  in  to  within  about  10  inches  of 
the  top.  The  last  10  inches  is  filled  with  pieces  of  ice  that 
weigh  about  a  pound  each,  and  the  top  is  fastened  down 
tightly. 

63.  A  package  suitable  for  poultry  that  is  to  be  shipped 
in  refrigerator  cars,  in  ship's  refrigerators  for  export,  or  is  to 
be  placed  in  cold  storage  is  shown  in  Fig.  31.     The  partly 
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fUled  box  shown  in  Fig.  32  illustrates  the  method  of  packing 
the  bottom  layer  of  fowls.  The  top  layer  is  packed  feet  down, 
thus  bringing  the  back  of  the  fowls  into  view  when  the  lid  is 
taken  from  the  box.  Fowls  that  have  been  nicely  fattened 
will  sell  remarkably  well  when  exposed  for  sale  in  this  manner, 
as  a  plump  back  gives  full  assurance  of  a  plentiful  supply  of 
nutritious  meat  on  the  fowl.  Another  advantage  of  this 
manner  of  packing  is  that  the  carcasses  of  the  fowls  are 
molded  into  an  attractive  shape,  and  when  exposed  to 
view,  they  will  have  the  appearance  shown  in  Fig.  31.  The 
forcing  together  of  the  fowls  in  the  box  plumps  the  body  and 
hi  Is  out  the  back. 


Packages  like  those  shown  in  Figs,  31  and  32  may  be  kept 
for  a  long  time  in  cold  storage  and  the  poultry  packed  in  them 
will  remain  suitable  for  food.  Or  they  may  be  safely  sent  all 
over  the  world  if  kept  constantly  in  the  refrigerator  boxes. 
When  packed  in  this  way  and  without  ice  they  come  out  of 
cold  storage  in  prime  condition;  in  fact,  there  should  be  no 
change  in  the  condition  of  poultry  in  cold  storage.  The 
main  cause  of  deterioration  in  poultry  kept  in  cold  storage 
is  irregular  temperature  by  changing  from  cold  to  warm 
places.  So  long  as  the  poultry  is  kept  at  a  uniform  tem- 
perature or  constantly  frozen,  it  will  keep  well. 
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64.    Paddng  Poultry  for  Refrigeration  Below  Freezing. 

Smaller  packages  are  usually  used  to  pack  poultry  for  the 
purpose  of  freezing  in  cold  storage  and  for  shipment  while 
frozen.  Such  packages  are  shown  in  Fig.  33.  The  openings 
in  the  sides  of  the  boxes  are  for  ventilation,  and  to  prevent 
the  collection  of  moisture,  which  might  favor  injurious  con- 
ditions inside  the  case.  These  packages  are  made  to  hold 
twelve  fowls  of  fair  size.     As  shown,  the  fowls  are  packed 


back  to  back.  The  box  opens  at  the  middle  and  when  the 
halves  of  the  box  are  laid  back  and  its  contents  exposed  for 
sale  each  half  dozen  is  exhibited  in  a  very  attractive  manner. 
This  method  of  packing  is  largely  used  in  Australia,  from 
which  country  many  hundreds  of  tons  of  dressed  poultry  are 
annually  shipped  in  a  frozen  condition  to  European  markets. 
Only  fowls  that  were  in  perfect  health  when  killed  should  be 
packed  together  in  this  way,  and  they  should  be  placed  in 
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cold  storage  at  a  low  temperature  or  frozen  immediately 
after  being  killed.  One  specimen  of  diseased  or  otherwse 
contaminated  poultry  will  not  only  reduce  the  value  of  all 
in  the  package  but  perhaps  render  them  unfit  for  food. 

65.  Handling  of  CoId-Storage  Poultry. — When  well  frozen 
and  handled  properly,  poultry  will  have  an  appearance  that 
will  be  as  attractive  as  the  appearance  of  that  which  has  not 
been  frozen ;  but  when  poultry  of  poor  quality  has  been  frozen 


in  a  careless  way,  the  result  will  more  than  likely  be  unsatis- 
factory. Selected  specimens  that  have  been  well  fed,  properly 
killed,  thoroughly  plucked,  and  carefully  packed,  will  keep 
for  an  indefinite  length  of  time  if  well  frozen  and  kept  frozen 
continually.  They  will  come  out  of  their  period  of  freezing 
refrigeration  in  as  good  condition  as  when  they  were  placed 
in  it.  The  fowls  shown  in  Fig.  34  were  shipped  in  a  frozen 
condition  from  Australia  and  were  kept  in  that  condition  for 
several  months. 
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66.  Poultry  is  not  injured  when  it  is  cooled  or  frozen  and 
kept  in  this  condition  for  a  long  period  of  time.  If  damage 
does  occur,  it  is  done  through  the  handling  of  the  poultry 
after  it  is  taken  from  a  low  temperature.  When  taken  from 
cold  storage,  either  frozen  or  unfrozen,  poultry  should  be 
permitted  to  thaw  slowly  in  a  temperature  ranging  between 
35  F."  and  50  P."  It  is  bad  practice  to  expose  poultry  to  a 
warm  atmosphere  or  to  put  it  into  warm  or  even  cool  water 
immediately  after  it  is  removed  from  a  temperature  around 
freezing.  The  frequent  dipping  of  dressed  poultry  into  salt 
brine  or  alum  water  improves  its  appearance  temporarily 
but  greatly  injures  its  food  value.  Frozen  poultry  should  be 
delivered  to  the  consumer  in  a  frozen  condition ;  it  should  then 
be  thawed  out  and  immediately  prepared  for  cooking. 

A  little  careless  handling  will,  however,  quickly  destroy  the 
food  value  of  poultry  that  is  in  practically  perfect  condition 
when  taken  from  a  freezing  temperature.  If  it  is  exposed  to  a 
very  sudden  rise  in  temperature  so  that  it  will  "sweat,"  or 
if  it  is  immersed  in  water  to  drive  out  the  frost,  the  activity 
of  bacteria  and  molds  that  are  everywhere  present  will  be 
fostered  and  decay  will  commence  immediately.  For  instance, 
if  a  large  mass  of  frozen  poultry  is  piled  up  in  a  heap  in  a 
warm  room  and  allowed  to  thaw  rapidly,  it  will  quickly 
become  moldy  and  decayed  and  unfit  for  food. 

All  frozen  poultry  that  was  of  good  quality  before  it  was 
placed  in  storage  and  that  was  properly  handled  during  the 
time  it  remained  in  storage  and  after  it  was  taken  from  stor- 
age, will  be  in  good  condition  for  use  as  food.  The  greatest 
loss  from  frozen  and  cold-storage  poultry  comes  from  the 
unintelligent  handling  of  poultry  after  it  is  taken  out  of  a 
freezing  temperature.  Many  dealers  attempt  to  attribute 
the  consequences  of  their  own  errors  to  cold  storage  or  the 
ill  effects  of  freezing  poultry,  but  the  fault  hes  rather  in  their 
ignorance  or  carelessness  than  in  any  fault  of  the  system  of 
cold  storage. 

67.  The  carcasses  of  fowls  that  have  been  ailing  with  roup 
or  other  infectious  diseases  are  unfit  for  food.     Such  carcasses. 
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even  when  frozen,  will  deteriorate  quickly  and  oontaminate 
good  fowls  that  are  packed  in  the  same  case  with  them. 
There  is  a  marked  difference  between  roup  and  a  slight  cold. 
Fowls  affected  with  roup  have  a  fetid  odor  that  is  not  present 
in  fowls  that  have  only  a  cold.  Only  the  carcasses  of  fowls 
that  are  perfectly  healthy  should  be  used  for  food. 


SELUNG  OF  POULTKY 


POITLTBT   PRICES 

68*  To  gain  the  most  profit  from  the  production  of  market 
poultry,  the  poultryman  must  cater  to  the  trade  that  is  willing 
to  pay  the  highest  prices  for  the  best  quality,  and  must  have 
his  product  ready  for  market  when  there  is  the  greatest 
demand  for  it,  at  which  time  the  prices  are  highest.  In  order 
to  accomplish  this  it  is  necessary  for  him  to  become  proficient 
in  feeding. 

An  inspection  of  market  prices  for  a  number  of  years  back 
shows  plainly  that  market  poultry  of  good  quality  will  sell 
at  high  prices  from  the  middle  of  December  to  the  end  of  June. 
This  is  due  to  a  large  extent  to  the  disappearance  of  farm- 
grown  poultry  from  the  market  during  these  months. 

69.  The  relative  selling  price  per  pound,  live  weight, 
plucked  weight,  and  drawn  weight  of  the  same  fowl,  is  shown 
in  Table  I.  The  plucked  weight  is  the  weight  of  the  fowl 
with  the  feathers  removed  but  with  the  head  and  feet  left  on. 
The  drawn  weight  is  the  weight  with  the  head,  feet,  and 
entrails  removed  and  the  fowl  ready  for  cooking.  It  will  be 
seen  from  this  table  that  the  selling  price  per  pound,  plucked 
weight,  is  about  33J  per  cent,  more  than  the  Uve  weight,  and 
that  the  price  per  pound,  drawn  weight,  is  about  100  per  cent, 
greater  than  for  the  hve  weight,  and  about  50  per  cent,  greater 
than  for  the  plucked  weight.  This  increase  in  the  selling 
price  is  due,  of  course,  to  the  removal  of  the  waste  parts  and 
also  to  the  labor  entailed.     The  table  furnishes  a  guide  to 
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decide  the  price  to  be  fixed  on  the  plucked  or  drawn  weight 
of  any  grade  of  poultry. 

70.  As  has  been  previously  pointed  out,  quality  is  the 
governing  factor  in  the  prices  paid  for  market  poultry. 
Fowls  that  are  thin  in  flesh  and  thus  have  a  large  percentage 
of  waste,  will  sell  only  at  low  prices,  grading  from  about 
9  to  12  cents  per  pound,  live  weight,  in  American  markets. 
These  are  the  prevailing  prices  for  the  bulk  of  the  poultry 
raised  on  the  great  majority  of  farms.  But  the  better  grades 
of  poultry  bring  considerably  above  20  cents  per  poimd,  live 
weight,  in  nearly  all  localities. 

The  buyer  practically  makes  the  prices  for  the  lower  grades 

of  poultry,  but  the  producer  can  to  a  considerable  extent 

TABLE  1 

HABKBT    VALUB    OP    POWL8    AT    DIFFBBENT    STAGES 


Live  Weight 
Cents  per  Pound 

Plucked  Weight 
Cents  per  Pound 

Drawn  Weight 
CenU  per  Pound 

9 

•3i 
14! 
i6 

.81 
=3l 

govern  the  prices  paid  for  the  better  grades.  Although  at 
times  there  is  such  a  limited  demand  for  the  low  grades  of 
poultry  as  to  force  their  sale  at  an  actual  loss,  there  is  always 
a  brisk  demand  for  a  good  quality  of  poultry.  Buyers  in  the 
wholesale  markets  always  prefer  to  obtain  the  better  grades 
of  market  poultry  at  the  higher  prices,  because  the  better 
grades  will  always  sell  quickly  and  at  a  profit. 

71.  Dressed  small  broilers  and  4-pound  roasters  will  sell 
best  in  the  average  market.  Fryers  and  heavy-weight  broilers 
come  largely  at  a  time  when  all  kinds  of  poultry  are  plentiful 
and  hence  sell  at  prices  for  which  it  would  not  pay  to  raise 
broilers  or  roasters.     As  stated  before,  roasters  can  be  pro- 
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duced  at  a  profit  in  any  locality  where  they  can  be  sold  for 
20  cents  a  pound,  live  weight. 

For  about  4  months  in  the  year  the  markets  are  crowded 
with  poultry;  for  the  rest  of  the  time  there  is  a  relatively 
smaller  supply  and  prices  are  correspondingly  higher.  During 
the  fall  when  hens  do  not  lay  well  and  when  young  stock 
begins  to  mature,  prices  are  naturally  low,  because  all  the 
farmers  who  raise  poultry  sell  their  surplus  at  this  time. 


SKLIjING  op  lilVE  POULTHT 

72.  Gathering  of  Live  Poultry. — The  great  mass  of  poultry 
that  is  sent  to  the  city  markets  is  obtained  from  rural  locali- 
ties by  collectors  who  make  a  business  of  gathering  up  live 
fowls  and  taking  them  to  some  central  point,  from  which  they 
are  shipped  in  car-load  lots  to  market.  The  traffic  in  live 
poultry  is  very  large.  At  certain  seasons  of  the  year  there 
is  less  demand  for  live  poultry  than  at  other  times,  in  which 
case  it  will  not  pay  to  ship  it  directly  to  market,  and  it  is 
shipped  to  fattening  houses  where  a  specialty  is  made  of 
fattening  poultry.  The  period  of  lowest  prices  is  from  Octo- 
ber to  the  middle  of  December,  as  would  naturally  be  expected 
because  of  the  fact  that  at  this  time  there  is  the  greatest 
willingness  to  sell,  » 

Farmers  who  raise  poultry  in  districts  where  there  is  a  well- 
established  system  of  collection  can  usually  secure  good  prices 
for  their  product,  because  of  the  competition  that  results 
from  having  a  number  of  buyers  in  the  field.  It  is  usually 
more  profitable  for  the  man  who  is  raising  poultry  on  a  small 
scale  in  localities  where  there  is  a  well-established  system  of 
collection  to  sell  his  poultry  alive,  unless  he  is  close  to  a  town 
where  there  is  an  active  retail  trade. 

73.  Shipping  of  Live  Poultry. — When  sold  to  be  sent  away, 
live  poultry  should  be  boxed  in  crates  best  suited  for  this 
purpose.  Poultry  shipped  in  boxes  that  are  filthy,  broken, 
or  too  small  will  invariably  be  sold  at  a  loss.  As  with  dressed 
fowls,  the  appearance  of  live  poultry  has  its  infiuence  on  price, 
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and  unsightly  packing  will  frequently  be  responsible  for  slow 
sales  and  low  prices.  Shipping  crates  for  live  chickens  and 
live  ducks  should  be  3  feet  long,  2  feet  wide,  and  1  foot  high. 
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and  those  for  turkeys  and  geese  should  be  24  inches  high. 
Several  patterns  of  crates  are  illustrated  in  Fig.  36.  Crates 
that  will  do  as  well  as  those  shown  can  be  made  at  home; 
they  should,  however,  conform  with  them  in  size,  shape,  and 
proporticms.  The  dangw  of  shipping  poultry  in  crates  that 
are  too  small  lies  in  the  fact  that  the  fowls  become  bruised  or 
smothered,  and  those  that  Uve  reach  the  market  in  bad  condi- 
tion and  sell  for  Uttle. 

The  best  days  of  the  week  for  live  poultry  to  arrive  at  its 
destination  are  Wednesdays  and  Thursdays.  All  the  birds  in 
each  crate  should  be  of  uniform  size,  age,  and  color.  When 
sent  in  this  way,  fowls  are  apt  to  sell  for  more  than  when 
packed  promiscuously.  The  floor  of  the  crate  should  be  clean 
and  the  fowls  should  be  fed  all  the  whole  com  they  will  eat 
before  they  are  put  into  the  crates;  and  when  the  fowls  are  to 
go  a  long  distance,  a  can  filled  with  whole  com  should  be 
fastened  against  the  sides  and  inside  of  all  crates  so  that  the 
fowls  will  not  become  hungry  in  transit. 


SELLING  OF  DRESSED  POULTRY 

74.  The  greatest  difficulty  in  selling  poultry  will  be 
experienced  in  places  where  there  is  no  regular  demand  for 
poultry,  either  for  local  consumption  or  for  shipment  to  other 
localities.  Where  such  conditions  as  these  exist,  those  who 
raise  poultry  should  learn  to  raise  only  the  very  best,  and 
they  should  also  form  a  local  organization  for  gathering  and 
shipping  the  fowls. 

Under  such  conditions,  as  well  as  under  the  most  encoura- 
ging ones,  great  advantage  will  be  found  in  having  the 
poultry  well  grown,  beautifully  dressed,  and  sent  to  market 
displayed  in  such  an  attractive  manner  as  to  impress  pro- 
spective buyers  favorably.  Poultry  that  is  invitingly  pre- 
sented to  the  view  will  sell  well  in  any  locality,  and  it  can 
be  sent  to  the  markets  of  other  places  with  full  assurance  of 
profitable  returns. 
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75.  Dressed  poultry  should  always  arrive  in  a  city  market 
early  in  the  morning,  It  is  a  great  advantage  if  the  poultry 
raiser  is  close  enough  to  his  market  to  ship  his  poultry  on  the 
afternoon  or  evening  of  one  day  SO  that  it  will  arrive  in  the 
market  early  the  next  morning,  in  which  case  it  can  be  shipped 
without  being  iced. 

The  reason  for  the  desirability  of  having  poultry  arrive  in 
the  market  in  the  early  hours  of  the  morning  is  that  most  of 
the  business  in  city  wholesale  markets  is  done  from  1  or  2  a.  m. 
until  5  or  8  A.  M.  If  poultry  arrives  during  these  hours  and 
is  of  even  fair  quality  it  will  ordinarily  be  promptly  sold,  but 
if  it  arrives  later  in  the  morning  the  probability  of  its  being 
sold  that  day  will  be  slight.  In  this  case  it  will  have  to  wait 
until  the  following  morning  before  it  can  be  disposed  of,  and 
will  run  a  chance  of  deteriorating  in  quality. 

76.  It  should  be  firmly  impressed  on  the  mind  of  the 
poultry  raiser  that  wherever  there  is  an  opportunity  to  sell 
direct  to  the  consumer  he  should  use  every  means  of  prepara- 
tion and  presentation  that  can  be  made  use  of  to  improve 
the  appearance  of  the  fowls  offered  for  sale.  Shaping,  trussing, 
and  delivering  in  attractive  form  will  add  to  its  value.  The 
most  important  qualities  of  market  poultry  are  a  plump 
appearance,  softness  of  meat,  and  cleanliness.  Fowls  should 
be  delivered  within  24  hours  after  killing.  They  should  be 
thoroughly  cooled,  but  not  placed  in  water  after  being  dry- 
plucked.     The  best  market  poultry  should  never  be  frozen. 

77.  When  ready  for  delivery,  the  carcass  should  be 
wrapped  either  in  a  clean  cloth  or  paraffin  paper  and  be 
placed  in  a  basket.  Baskets  that  will  hold  three  or  four 
fowls  are  the  most  convenient  for  delivery,  and  when  the 
fowls  are  packed  in  this  way  they  are  very  attractive. 
Baskets  that  are  too  large,  too  small,  or  unsuited  for  this 
use  should  be  avoided.  It  should  be  borne  in  mind  that 
the  value  of  dressed  fowls  is  increased  by  attractive  pack- 
ing, while  packing  that  is  unattractive  lessens  their  value. 

A  trade  that  should  become  profitable  is  the  daily  or  weekly 
delivery  of  market  poultry  and  fresh  eggs  direct  to  consumers. 
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No  other  food  products  are  more  attractive  than  freshly- 
plucked  poultry  that  is  soft-meated  and  well-dressed  for 
cooking,  and  clean  fresh  eggs. 

78.  The  preparation  of  fowls  for  market  is  a  factor  of 
great  importance  in  poultry  farming,  for  when  it  is  well  done, 
it  not  only  adds  to  the  appearance  of  the  product  but  to  the 
quality  of  the  flesh  as  well.  At  least  half  the  value  of  market 
poultry  that  sells  for  a  high  price  results  from  proper  prepara- 
tion, which  includes  the  right  methods  of  feeding  from  the 
time  the  chick  is  hatched,  the  fattening  for  market,  and  the 
killing,  plucking,  trussing,  and  packing  for  delivery.  When 
all  these  operations  have  been  properly  done,  a  chicken  will 
sell  for  from  28  to  36  cents  a  pound,  and  a  young  turkey  of 
best  quality  equally  well  prepared  will  sell  for  as  high  as 
42  cents  a  pound.  These  prices  are  obtained  only  in  the 
markets  of  large  cities,  or  by  those  who  sell  direct  to  those 
who  desire  the  best  for  their  tables. 
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coopa.  Heating  of.  |B.  plO. 
•oope  in  the  com  field.  |T.  p4I. 
coopa.  Location  and  can  of.  |8,  pB. 
coopa.  Location  for.  |8.  plS. 
coopa  with  enclosed  run*.  |8,  pi. 
coi«s  with  glaM  fronts.  |8.  p7. 
Brooder.  Cars  of,  |10.  plB. 
chkln.    Danger    from    insect    vermfn    to. 

110.  p31. 
chick*  from  ptomaio*  powning,  Danger  Xo, 

110.  p32. 
oldcka,  Dangen  during  weaning  period  of. 

110.  pSl. 
cbickB,  Driak  for.  |10.  p34. 
ohiclia  during  weaning  period.  Feeding  oL 

110,  pao. 

of.  IID,  p3S. 
chleka.  Effect  of  cam  on.  |10.  pSS. 
chicks.  BSect  of  chanae  of  diet  of.  110.  pSI. 
chicks.  Effect  ct  tempcratBre  rhangea  on. 

110.  pai. 
chfcks.  EOwt  of  tempcratute  on.  |10,  p33. 
chlcb  Training  of,  |1Q,  pl7. 
Definitloii  of.  |I0.  pi. 
Eaaential  parte  of,  |10.  pi. 
Feeding  of  chjcla  in  the.  |I0,  paS. 
for  a  few  chicka,  |10.  pS. 
for  chicks,  PrepaiaUoa  of.  |10.  pltf. 
house  for  market  poultry.  |13.  pS3. 
Uethod  of  placing  chick*  in.  |10,  pl7. 
Two-room,  110,  p«. 
Brooders  and  hens  in  reartag  of  **M^%i.  Com- 

parlMmof.  ilO,  pEl. 
Colony,  110,  pS. 

Danger  of  dampneaa  in,  |10,  p30. 
Flrelsae.  f  10,  pl3. 

havlngchick*coatisBaUyiasi^t,|iapll. 
Heating  of.  |tO.  ^ 
Importance  of  cleanlintas  in.  |10.  pl0. 
Location  of.  110.  pl3. 
Maintaining   of    proper    tempevaturea    in, 

110,  PP14,  IS. 
Uanagsnent  of.  |10.  plS. 
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Bnockn,  VandbitloD  ot  110,  p9. 

VWbla,  flO.  pll. 

with  Bnclmad  nuu.  |10.  p7. 
Blooding,  Common  faulti  tn,  IT,  pt3. 


bis.  IS.  pia. 
Indoor,  110,  pe, 

of  chiclii  on  n»8h  lud,  17,  p43. 
of  incubator  cliicla  by  haa.  |10.  p21. 
id  iaeaiMot  chickn,  Tabt*  of  ntetlra  iffi- 
ctoncy  of  natuial  and  ■rUBcW,  110.  l>23. 
al  mariMt  poultry.  118.  pao. 
placea.  Nccetrity  for  fnah.  |S,  p34. 
Bloods     after     waaninx.     Uaoagemoit     of. 
flO.  p34. 
Can  of  earlT.  |7.  p43. 
Blonasement  of,  t8,  pt3. 
of    eliicb    inunedktcly    altar    batching, 
Combiolns  of,  f 7.  p89. 
BfOody  bani.  Uorinf  of,  |7,  pSS. 
Bfoom  com.  |0.  plQ. 

Browo-abellad  asn    List    of    fowl*    Isrlna 
f  11,  psa. 

Buckwheat.  |6,  plS. 
middliuas,  16,  pSO. 
Building  paper  tot  poultry  bouiea,  |I,  pS. 
Bunu,  Um  of  agg*  aa  a  nimady  for,  f  12,  p3. 
Buttermilk,  |G,  p33. 
Br-|»odDCtB,  Sccdi  and  their,  |S,  pia. 


Cabbace.  |6.  p34. 

Caca,|a,pS. 

Calory,  Definition  of.  |S,  (t3, 

Canada  pern,  |6.  p20. 

Canary  seed,  f  S,  [£2. 

Casdiina  of  ta».  Box  tor,  (13.  p24. 

of  aggs  for  roaihst,  |12.  pl4. 

at  egga  oo  the  lum,  {12.  pi  4. 
Cannula  for  caponizing,  |14,  ppfl.  B, 
Ca«opM  poultry  houKi,  |1.  p44. 
Cation,  Comporitlon  of.  {S,  p6. 

Definitloil  of,  |14.  pi. 
CapoDiilng,  Advantagea  of,  |14.  p2. 

Age  of  coclnnls  for,  |14,  pO. 

AppUances  for,  }14,  pfi. 

Carbolic  acid  for,  |14,  pB. 

Conditioni  caaentlal  for  tucceaiful  opeiaCton 
of.  114.  plO. 

CroBMs  of  fowls  moat  KiltaUa  for,  |14,  p4. 

Definition  of,  |14,  pi. 

Details  to  be  observed  during  operation  of, 
f  14,  pis. 

Electric  light  for,  f  14,  pO. 

Poroepi  for,  |14,  ppO,  S. 

Kook  for,  114,  pO. 

1, 114,  I*. 


Caponizing,  Knife  tor,  |14,  pB. 

Watbod  of  locating  point  for  Indalon  in, 

ill,  pll. 
Method  of  making  incision  in,  fl4,  pl8. 
Uetfaod  of  nmovlag  teatklta  ta,  |14,  pl3. 
OpenUng  table  for,  |I4,  pO. 
Operation  of,  |14.  plO. 
Praparatloa  of  cockard  for,  |14,  pll. 
Probe  for,  114,  pO. 

Qualifications  of  an  opeiBtor  for.  |14.  plO. 
Slotted  Koap  for,  |14,  ppS,  8. 
SpooD  fonepa  (or,  114,  pg. 
Spreader  for,  |14,  pS. 
Treatment  of  capooa  after  operation  cd,  ' 

»14,  pl7. 
Vutetiaa    of    fowls    moat    suitable    tor, 

114.  p4. 

Capons  afCei  oparatloo  of  caponising,  Treat- 
ment of,  114,  pl7. 
and  poulaida  for  market,   Production  of. 

|14.  pi. 
i:an  and  feeding  of,  |14,  pl8. 
Plucking  of,  lis.  pl7. 
Wei^tof.  114.  p3. 
CapaEum,  Feeding  of,  H.  p4e. 
Corbobydmtes,  |S,  pi. 

Comparison  of  fata  with,  IB,  p3. 
Comparison  of  olla  with,  |9,  p3. 
in  foods.  IS,  pi. 
Carbolic  acid  for  caponizing,  |14,  p9. 
Carbon  dioxide  Id  eggs  In  artificial  hKnba- 
tion,  Perceatage  of,  fa,  p3e, 
dioxide  la  egff  In  natural  incubation.  Per- 
centage of,  [9.  p8B. 
Carbonate  of  iron.  Feeding  of  red,  16.  p46. 
Cajcasaea     after     plucking,      Handling     of. 

115,  p22. 

Object  of  shaping  of.  115,  p23. 

with  a  doth,  Bhat^ng  of,  US,  p23. 

with  a  shaping  board.  ERiaping  of.  |1S.  pZS. 
Caae  for  batching  eggs,  Storage.  |0,  pfi. 
Cases,  Patent  egg,  |I2.  p2G.      , 

Standard  egg.  |12,  pZ5. 
Cats.  Protection  of  chicks  from,  fS,  pl7. 
Cell  of  eg^,  Sila  of  air.  |7.  p21. 
Cellan,  Location  of  incubator,  |9,  p30. 
Cement  fioon,  14.  p6. 

iloois  for  poultry  houses.  1 1 ,  pi  1 . 
Chalaza,  Meaning  of  float,  or,  |7,  p3. 
Chamber.  Warming  of  incubator  egg.  |d.  p26. 
Channels  for  sale  of  eggs,  112.  p34. 
Chard,  Swiss,  tS.  H^^. 
Charcoal  for  poultry,  IS,  p36. 
Cheese,  Cottage.  {S.  pp33,  AC 
CbJck,  DeSnitioa  of,  |0.  p37. 

Definition  of  growing.  {0.  p37: 

food.  Table  ol  mixtiun  tor,  16,  pS4. 
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CUek  (oodi.  fS.  p35. 

[rom  the  aheU,  Method  of  emoBence  of  tbs. 
»7.  Pl7. 
Chicken,  DeGaition  of.  IS,  0^7. 

meat,  Compoatkin  of,  {13.  p3. 
Chickens  for  egg  productkm,  Chancterlatici 
of,  IS.  p32. 

on  ■mali  lots.  Con  of.  |8,  pZ3. 
Chicks  about  the  borne.  {8.  p22. 

Age  of  weaning  of.  (8.  P2S. 

at  weaninc  time.  Care  of.  |S,  s3B. 

at  weaning  time.  Feeding  of.  )8,  i>26. 

Breaking  of  shell  br,  |7,  p38. 

Brooder  for  a  few.  |I0.  p6. 

hy  hena,  Broodhig  of  incubator,  110.  p31. 

by  toe  marking!.  Identification  of.  110,  p39. 

Came  o(  anemic.  |».  p3&. 

Combination  ncals  for  titting  hen*  and. 
17,  p2S. 

Comparixm  of  brooders  and  hens  in  rsaiing 
of.  110,  pai. 

continually    in    aii^t.     Drooderm    having. 

110.  pll. 
Control  of  sex  of.  17,  plO. 
Control  of  the  wandering!  of  the.  |8.  p33. 
Control  of  weaning  of,  |B.  p26. 
Cooked  food  foi.  16.  |i32. 
Danger  from  crowding  of  weaned.  f8.  pZ7. 
Danger   from   insect    vermin    to  brooder. 

110.  p31. 
Danger  from  ptomaine  poisoning  of  brooder, 

110.  p3Z. 
Dangers  during  weaning  period  of  brooder. 

110.  p31. 
Drink  far.  (fl.  p36;  |8,  pSl. 
Drink  for  brooder.  110,  p24. 
during  cold  weather.  Feeding  of.  18.  p20. 
during  lint  week.  Feeding  of.  (S.  p30. 
during  hatching  period.  Care  of,  19,  p31. 
during  weaning  period.  Feeding  of  brooder, 

110,  p30. 
during  weaning    period.     Management    of 

brooder.  {10.  pZS. 
Early  care  of,  |8.  pia. 
Effect  of  care  on  brooder,  (10.  p33. 
ERectofcbange  of  diet  of  brooder.  (10.  p21. 
Effect  of  temperature  changes  00  brooder. 

f  10.  pp31.  33. 
Eggs  as  food  for.  f8.  p33. 
Feeding  of.  {8,  pl8. 
Feeding  of  broiler,  |ia,  p33. 
Feeding  of  growing.  {6.  p37. 
Feeding  of  raoge-giown,  |8,  p27. 
Feeding  of  young.  {8,  p30. 
for     market    poultry.     Characteristics    ■ 

(13,  p2& 
from,  cats.  Prelection  of,  (8,  pl7. 


Grit  for,  fS,  pis. 

IdentlficaUon  marks  for.  {10,  p3S. 

immediately  after  hatching.  (Combining  of 

brood!  of.  |7.  p3S. 
lo  artificial  incubatiou.  f^ause  of  deformBd. 

19,  p3S. 
in  brooder.  Mellud  of  placing.  |10.  pI7. 
in  oolonies.  Feeding  of,  fS,  p29. 
in  ahell  during  artificial  incubation.  Came 

ofdeathof.  IB.  p35. 
in  the  brooder,  Fcedieg  of,  |10,  pZ3. 
Management  of  weaned.  18,  p27. 
Mistakes  in  feeding  of.  |S,  p23. 
Moistened  mash  for,  |0.  p33. 
of  odd   color.    Attitude  tt  hens   toward, 

(8,  pis. 
one  week  Or  more  old.  Simple  ratiofi  tor. 

IS,  p32. 
on  Umited  space.  Feeding  of,  18,  p23. 
on  rougji  land.  Brooding  of.  |7.  p42. 
on  smaU  loU.  Care  of,  {8.  p23. 
on  the  farm.  Care  of  young.  {7,  p40. 
Orchards  as  ranges  for,  f  10.  p^. 
Preparation  of  brooder  for,  f  10,  pIS. 
Proper  roosts  for.  (8.  p27. 
Quantity  of  food  required  by.  {8.  pp20.  30. 
Ration  for  growing.  10.  p37. 
Relative  si»  of  incubator  and  hen-hatched. 

19,  p38. 
Rings  or  bands  as  identlficaCioD  marka  for, 

(10.  p39. 
Rou^-land  ranges  for.  {10.  pS9. 
Sand  for,  (8.  plS. 
Sise  of  flock*  for  growing,  f  10,  p3e. 
Sun  ahelten  tor.  (10.  p27. 
Table    of    feeding    standards    for    young, 

(8,  pSI. 
Table  of  reUtive  elBciency  of  natural  and 

artificial  brooding  of  incubator,  |10,  p32. 
Time  of  feeding  of  young,  {S,  p35. 
to  roost.  Teaching  of,  (8.  pM. 
Training  of  brooder,  (10.  pl7. 
Use  of  food  cups  for,  {S,  pl9. 
Chop.  Hominy,  (S.  pl8. 
Circulation,  Ventilation  by.  {3,  p7. 
City  flocks.  Slie  and  caiE  of,  |I1.  plO. 
-lot  poultry  house.  (!,  pl8. 

market,  Undesirability 


of  e( 


f.  {11,  p31. 


r.  m,  p31. 


.,  {4.  p33. 

Cleanliness     in     brooders.     Importance     i 

in  maritet  eggs,  Valtie  Of.  f  12.  pt. 
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CleanlliMU  in  poultry  bouu*.  Necosity  for. 
14,  p3, 

of  feeding  place  for  fowls,  Imporunce  of, 
16.  plB. 
'  of  market  poultry,  rmportuice  of.  (13.  p7. 
Cleai,  or  infertne.  esgs,  Cbuh  of.  {7.  pB. 
CloH  radon.  DeQnidon  of.  |a,  pie. 
Cloth-front  poultry  houses,  II,  p2fi. 
Cloth,  Shapios  of  csrcmises  with  n.  |1G.  p23, 

vindoirs  for  poultry  bousM.  (3,  pa. 

windows,  VenttLstioB  through.  14.  pl0. 
Clover,  |fi.  p27. 

Composition  of  sreen.  IS,  pS. 

hay,  IS,  p2T. 

Vslae  of  cat.  |a,  p43. 
Coba.  Com,  IS.  plS. 
Cockerel    ior    caponisins.     Piepsration     ol, 

II*.  pU. 
CocLerel*.  Dispoaal  of  surplus.  111.  pl7. 

Feeding  of  surplus,  {10.  p3T. 
.  •  for  breeders.  Type  of.  |8.  p32. 

for  caponiiing.  Ago  of.  114,  p9, 

hoa  m  dressing  of.  |I3,  pT. 

Time  of  selling  of  surplus.  {S.  p33. 
Cock).  Loss  in  dressing  of.  |I3.  p7. 
Cold-climate  poultry  houses,  |l,  p37. 
Cold  storage.  Care  of«ggs  in.  )12.  p21. 

sComge.  Deiinition  of.  |IS,  p37. 

-storage  eggs,  Food  value  of,  |I2.  p2l. 

-storage  eggs.  Relative  price  of  fresh  eggs 
and,  112.  p21. 

storage.  Management  of  eggs  in.  Ill,  p29. 

storage  of  eggs.  Reason  for.  |I2,  p20. 

storage  of  eggs.  Temperatures  for.  i  1 1 .  p33 : 
112,  p9. 

■loiage  of  eggs.  Value  of,  )1l,  p20. 

-storage  poultry.  Handling  of.  |I5.  p41. 

storage,  Removal  of  eggs  from.  |I2.  pp29,30. 

weather.  Feeding  of  chicks  during,  |S.  p20. 

-weather  poultry  houies.  {I,  p33. 
Collecting  of  eggs  for  market.   Methods  of. 

(13.  plO. 
Collectors.  System  of  selling  eggs  to,  |13.  p34. 
~  t,  Feeding  chicks  in.  |8,  pZS. 


Colon 


S.110 


.ghens,  |7.  p3l. 
house  for  market  poultry.  113.  p23. 
poultry  house.  Movable.  12.  pp3.  4. 
poultry  bouse.  Stationary,  |2.  p2. 
poultry  house.  Tropical.  |2,  p36. 
poultry  yards,  |4.  p29. 
shed    for   growing   chicks   on    the    rarige. 

18,  plO. 
shelter  {or  chicks.  Enclosed.  |8.  pll. 
Color  of  eggs.  Influence  of  food  on.  IS.  p47. 
of  shell  on  price  of  eggs  in  market.  Influence 

of.  in.  p3T. 


Comlunation  dust  box.  |3.  pSS. 

nests  for  sitting  hens  and  ebicki.  |7.  p2a. 

poultry  house,  |l,  p]9. 

windows.  13.  p4. 
Combining  of  broods  of  chicki  immediately 

after  hatching.  |7,  p3g. 
Commercial  qualities  of  eggs.  |12.  pi. 

qualities  of  poultry.  |13,  pi. 
Cominission    houses.    Selling    eggs    ttuough. 

112,  p34. 
Composition  of  chk;ken  meat.  113.  p3. 


>,  112.  p3. 

I  foods,  |I2,  pG;  113.  p3. 
of  poultry  and  certain  other  foods.  Table  of, 
113.  p3. 

of  turkey  meat,  [13,  p3. 
Concentrated  food.  Value  of  meat  as  a.  {6.  p40. 

foods.  Discussion  of.  {6,  p22. 
Concentrates.  Definition  of,  1&.  p3. 
Conformation    of    egg-laying    type    of    hen, 

111.  p7. 
Construction     of     foundatioiB     for     poultry 
houses.  11,  pl4. 

of  poultry  houses.  11.  p7. 
Consumer.   Value  of  selling  dressed  poultry 

direct  to,  {IS,  p4S. 
Coneumers.  Selling  eggs  direct  to.  {12.  p37. 
Consumntion  of  eggs.  112,  pi. 
Contact  thermometers  for  incubators,  {9,  pie. 
Cooked  foo<i  for  chicks,  {e.  p32. 

foods.  Value  of.  16.  p2fl. 
Cooling  of  Eggs  in  Incubators.  {0.  p28.  ~ 

of  poultry  for  packing.  IIS.  p3B. 
Coop,  Apex  brood.  (8,  p2. 

Double  brood,  {g.  pfl. 

Large  brood.  {S.  p4. 

Single  brooil.  18.  p5. 

Winter  brood,  17.  p«. 
Cooperative      organiistiona.      Selling      eggs 

thmugh.  1 1 2.  p36. 
Coops  and  nins,  Sheltering  of  brood,  IS.  pie. 

Box  brood.  {8.  pS. 

Brood.  IS.  pi. 

for  silting  hens.  Colony,  17,  pal. 

HeaUng  of  brood.  IS.  pie. 

in  the  com  fleld.  Brood,  {7.  p41. 


Locsti 


of  b 


I.  {8.  r 


Location  for  brood.  («.  pl5, 

with  enclosed  mns.  Brood,  18.  pi. 

with  glass  fronts.  Brood.  18.  p7. 
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Corn  bnn  fS.  plT. 

Bnxnn.  |6.  ptB, 

coba,  IB,  pis. 

Compoaitfon  of,  |fi,  p&. 

Said,  Brood  coopt  in  the,  (7.  p41. 

Fodder,  IS.  p26. 

Kaffir.  IS.  pis. 

Who)s,  IS.  pl7. 
ComeU  feed  hopper.  13,  pZS. 
CorroBive  lublimatc.  Eg^  ai  an  antidote  for 

poiionins  by.  113.  p3. 
CorTugated  iron  and  poultry  netting  fence. 
I*.  P22. 

-inin  poultry  houie.  (3.  p3Z. 
Co*t  of  egga  a*  compared  with  meat,  RaUttve. 

113,  pl- 

o[  r«dina  market  pouttry.  |13.  p30. 
Cotuge  chee».  IS.  pp33.  34. 
Cotlonieed  meal.  {5.  p33. 
Cremming  In  crate  feeding,  Machine.  |I4.  pS6. 
Crate  fatlenhig,  Kinds  of  fowti  moat  luitable 
for.  114.  p34, 

fattening  of   mwlcet  poultry,    |14.    ppse. 
27.30. 

feeding.  Hand  ituffina  in.  f  14.  p3S. 

feeding.  Hacbbui  craraming  in.  |I4.  p34. 
Crates,  Egg.  |I2.  pp3S.  M. 

Fattening,  |14.  p3I. 

Fonnal  feeding  in.  f  14,  p3a. 

Trough  fe«Hing  in.  |I4,  p3S. 
Crop.  Annual  value  of  egg.  |12.  p3A. 

'bound  condition  of  a  fowl,  |E.  p8. 

of  fowls,  is.  pa. 

Table    of    peitwntace    loaa   of    total    egg. 
(13,  p30. 
Crope  (or  winter  feeding.  Green,  |8.  p27. 

of  pullets.  Reasons  for  distending  of.  |S.  p41. 
Cross-breeding  for  market  ponltry.  flS.  pl9. 
Croeses  of  fowla  moet  suitable  for  caponiaing. 

114.  p4- 

Crosslng  of  breeds.  Discuuion  of.  |I1.  p4, 
of  varieties.  Discussion  of.  111.  p3. 

Crowding  of  weaned  chicks.    Danger  from. 
18.  p37- 

CuUa  for  marluc,  Selection  of,  |g,  p3>, 
(er  quick  maturltv.  Feeding  of,  18.  p33. 
Method  of  the  selection  of  the.  |S.  p31. 
Tine  of  idling  of.  IS,  p33. 

Cupboard   nests   for  sittSig  heni.   Shelf  or, 
17.  p37. 

Cups  for  chicks,  Um  of  food.  |8,  pIS. 

Curds,  Milk,  |G.  pp33.  34. 

Customen.  Obtaining  of.  {S.  pBG. 


Daij.  IS.  pis. 

Diuliened  nests  for  sitting  hens.  |7,  p36. 

Death   of   chicks    in   iheli   during    artifieiaJ 

incubation.  Cause  of.  IB.  p3S. 
Decompositioa  of  eggs.  Causes  of.  112.  ppA  8. 
Deformed    chicks    in    artificial    iocubatlon. 

Cause  of.  }B.  p3S. 
Demand  for  fresh  eggs.  Uaiket,  111.  p37. 
Deterioration  in  eg:^.  Causes  <rf,  |13,  pS. 
Diet.  Imiuitanca  of  change  of.  10.  p2a. 
Importaocs  of  variety  in.  |fl.  p31. 
of   brooder  chicks,    EOact  of  change   at, 
110.  p31. 
Diffuiion  locubators.  Definition  of.  |9.  p7. 
Digestible  food  principles   b   poidtry  flesh, 

113.  pi, 
Digeatkm.  ConditioDs  that  bidueoce.  |S.  plO. 

of  food,  IS,  pS. 
Dirt  Aoors.  H.  p4. 

floors  for  poultry  housea,  |l.  pIO. 
Dirty   eggs.    Causes .  and    market   value    of. 

113,  pis. 
Dislocating  the  baad.  Killing  by.  US.  pS. 
Dorkings  for  markflt  poultry,  Advantafrea  of, 

113.  pl«. 
Double  poultry  boose.  |l.  p33. 
roof  for  poultry  houiaa.  |I,  pI4. 
■room  poultry  house.  (1.  pl7. 
-slant  roof  for  poultry  hraisea.  It,  pl3. 
-tier  nt«t*  for  littlog  hens.  |7.  p37. 
Drafts    in    poultry    house*.    Prevention    of. 

I*.  Pl3. 
Drainage    about    poultry    bousat,    Surface. 

U.  P3. 
Drawing.  Delinition  of.  |1S.  p30. 

of  poultry,  |1&.  p27. 
Dressed  poultry  direct  to  comamer.  Value  of 
selling.  115.  p4B. 
poultry  for  shipmsat.  Packing  of.  |lfi.  p34. 
poultry.  Packing  of.  IIS,  p4£. 
poultry.  Selllogof,  |1S.  p47. 
poultry   to   arrive   in    market.   Time    for. 


Dressing  dUennt  t 
lots  in,  113.  pS. 

of  fowls.  Table  of  loss  in,  |13.  p7. 

of  poultry,  lis.  pll. 

Table  of  nwrkat  value  of  fowls  at  i 
stages  of.  {IB.  p44. 
Dried  blood.  IS.  p31. 
Drink  for  brooder  chicks,  |10,  pM. 

for  chicks.  |«.  pM;  |B,  p31. 
Drinking  vessels.  |3.  p30. 
Droppiag-board.  Car*  of,  |4,  pT. 

-faoaid,  Hin^,  |3,  pll. 

-boards.  |l.  plO. 

-board*.  Table  pUttona.  IS,  plO. 


■wll.  Table  (rf 
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E.  I«.  IX 


i.My* 


1.  H.  pis. 

plucking.  H6.  pll. 
Dw:k  eigs.  Avenas  wd^t  of.  113.  p3. 

■OS.  ConipDdtlon  of.  |13,  p4. 

tsga.  PUvor  of.  113.  pS. 

esBi.  IncubBlion  period  of.  IB.  pi. 

laeRt,  Campoiitkni  of.  ilS.  p3. 
Duodenum,  15,  pS. 
Dvl  batb.  BncloHd.  |3,  pU. 

bath.  ImporUnce  of,  |8,  p33. 

bath,  Open.  13.  p34 

bathi,  UktemI  fei,  f3.  pSa. 

box.  Combmatioii,  |3.  p9S. 


Early  broodi.  Can 


[7.  p43. 
fresh,  17,  pS. 


Egg.  Appearance  ol 
boxM,  fll.  1^. 
'bulb  thermooieter  for  ineubalon,  10.  plO. 
CUM,  Patent.  112.  p2S. 
cases.  Standard,  fiz.  pzs. 
chamber.  Warming  of  Incubator.  19,  pZ5. 
crop.  Annual  value  ol.  |13,  p3e. 
crop.   Table   of   percentage  loai   of  total. 

f  12,  p20. 
DetenninatkiD  of  freshnog  of  an.  112.  pfl. 
Development  of  tb*  mibryo  irjthm  the. 

IT.  pll. 
-eating  by  htm.  fll,  p21. 
Poimatlon  of  ttw,  IT.  pi. 


improving.  Ill,  pl3. 


111,  P5. 


I   of    fovis,    DiaguMion    of, 
.    ChanKterlttks   of. 


-laying    type   of    I 

III.  P7. 
package*,  fll.  p32. 
ptkee.  fit.  pai. 

productn.  Value  of  vltatity  in.  IS,  p3S. 
production,  Charactehitics  of  chkikena  for. 

fS.  p32. 
productioa.  Petding  for  winter,  fS.  p4S. 
production.  Pitting  of  puUeia  for  prolific. 

fS.  p41. 
production.  Pooda  nacesaary  for.  fll.  p38. 
production    in   fowla.    Value  of  long-con- 
tinued, fll.  pO, 
production    in    puUela,  Advance  «igni  of. 

18.  p8T. 
production.     Prtpaiation    of    pulleti    tor 

winter,  |S.  p40. 
quotatlofu.    Market!    of    the    world    that 

goveiD.  lis.  p33. 


Egg    laeord,   Loi^umi   beo  iritb  mnatkabte 
fll.  plO. 
tecDTd  of  four  hens.  Table  oE  three-year, 

m.  pi2. 

record,  Orpinotoo  ban  with.  fll.  pll. 
StnctuTB  of  the.  f  7.  p>. 
Table  of  composition  of  fowl  and.  fS.  p5. 
Temperature  neceaaary  for  davelopmant  of 

embryo  In.  |7.  pll, 
tisys.  Pilling  of  iooubatot,  IS,  p3G. 
tnyt  in  incubaton.  Revenmg  of.  fS.  p3T. 
when  broken.  Appearance  o(  freata.  f  13.  plS- 


17,  pi. 
yield.  Pliuluation  of  the,  fll.  pW. 
Eggs  aad  certain  other  foods.  Table  of  com- 

poaitkm  irf,  1 13.  p«. 
Appearance  of  lotlen.  112,  pl7. 
Appearanca  of  watery.  |I3.  pl7. 
ai  an  antidote  for  poisoning  by  corrosive 

sublimate.  112.  p3. 
as  a  remedy  for  bums.  Use  of.  |13.  p3, 
ai  compared  with  meat.  Relative  coat  of. 

112.  pi. 
as  food  for  chkks.  |«,  p33. 
Average  weight  of  duck,  f  12.  fS. 
Average  weight  of  goose,  tl2.  p3. 
Averaoo  weight  of  Guinea-fowl.  112.  p2. 


1.  113.  t 


rerage  wei^t  of  turkny.  |13.  pa. 
become  Syblowo,  Way  in  which.  112.  p8. 
Boit  for  candling  of.  112.  p34. 
Care  and  sale  of  picklad,  |I3,  p24. 
Causes     and      market     value     of     dirty, 

fl2.  pl8 
Causes  of  blood  ipots  on  freah,  f  13,  pIS. 
Causes  of  clear,  or  infertile,  f7.  pS. 
Causes  of  decompowtitm  of.  f  13.  PP<.  8. 
Cause*  of  deterioration  fn.  111.  pS. 
Causes  ol  loaa  of.  |13,  plS- 
Causes  of  unsavory.  |12.  pS. 
Commeicial  qualities  of.  |1S,  pi. 
Common  grades  of.  |13,  ptS. 
Composition  of.  113.  pS. 
fkimposition  of  hen,  f  13,  p3. 
CondilkHis    aHacting    market     vwiue    of. 

f  12.  p6. 
Conditions  that  decide  grading  of,  112,  pl6. 
Consumption  of.  113.  pi. 
f>introl  of  shape  of.  |7.  pO. 
Control  of  site  of,  fT.  pe. 
direct  to  coosumen.  Selling,  f  12,  pST. 
DiscuMion  of  the  preservation  of,  fll,  |>34. 
ESect  of  bscteria  in,  f3,  pS- 
Fancy  hennery.  |]2.  pl8. 
PertiliaatiDn  of,  |7,  p8. 
for  hatching,  |7,  p7;  |».  pl- 
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for  productkni 
{12.  pl8. 


Eggs  for  batching.  Age  of 

o(.  til.  pp«,  II. 
for  immediate  lala.  OiadinjE  i 
tor  Incubation.  Can  of.  f 9,  pS. 
for  incabatioii.  SelectioD  of,  |fi,  p4. 
for  incubation.  Value  of  dirty,  itained  or 

■oUed.  {D,  pO. 
for  market.  Candling  of,  |I3.  pM. 
for  market.  Can  of.  111.  p2e. 
for  mtukct,  Gatbaring  of.  |1S.  plO. 
for  market.  Importance  of  uniform  siae  of. 

(U,  p28, 
for  market,  Pnparation  of.  |12,  plO. 
for  marksl.  Selection  of.  (11.  p2S. 
for  market.  Undesirability  of  waibing  of. 

111.  p31. 
for  merchandise.  Trading  of,  |12.  p34. 
Pood  value  of.  llZ.pl. 
Food  value  of  cold-atorage.  |12.  p2l. 
from  cold  itorage.  Removal  of.  [12.  ppSe.  30. 
from  montrel  flocki,  Value  of,  IB,  pz. 
from  vigoiDui 


f.  (11.  P2S. 

incubation.  Influence  of  vi 


Jity 


bon  dioxide  in.  [6,  p3B. 
in  cold  itorage.  Care  of.  112,  p21. 
in  cold  (torage.  Manii«emeni  of.  [11,  p29. 

■heU  of,  19.  p«0. 
in  incubaton,  Cora  of.  |S,  p29. 
in  incubators.  Cooling  of.  (0,  pZ8, 
in  incubators,  Importanceof  gradual  warm' 

ing  of.  [9,  p26. 
m  incubalors.  Testing  of.  [9.  p29, 
in  incubators.  Turning  of,  [fl.  pSJ. 
in  market.  Influence  of  color  of  shell  on 

price  of.  (II,  pZT. 
in  natural  incubation,  Lou  of  moisture  in. 

(9.  p3e, 

in  natural  incubation.  Percentage  of  carbon 
djoiide  in,  (S,  p39. 
nesH,    Number   and    arrangement  of, 

n  period  of  Ban 


(7.  P 


1.  19.  pi. 

incubation  period  of  dtick,  |9,  pi. 
Incubation  period  of  goose,  |9,  pi. 
Incubation  period  of  Ouinea-(owl,  |9.  pi. 
Incubation  period  of  MuKovy-duck,  (9.  pi . 
Incubation  period  of  peafowl,  (9,  p2. 
Incubation  period  of  pheasant,  (9.  pi. 
Incubation  period  of  swan.  (9.  pZ. 
Incubation  period  of  turkey,  (9.  pi. 
Incubation  periods  of  diOerent  fowls',  |9.  pi. 


id  ei  poultry  on  wei^t 


f.  111. 


List  of  fowl*  Laying  browo-sbelled,  |1I.  p26. 
List  of  fowls  laying  white-aheUed.  (11.  p2S. 
Market  demand  for  fresh.  (11.  pZ7. 
Hedidnal  properties  of.  |1Z,  pS. 
Method  of  pickling  of,  (12,  p22. 
Methods  of  selling  of.  (12,  p34. 
NeccHitvofmoistunrorliatchiag.  (7,  p38. 
on  incubation  period.  Influence  of  freahnesa 

of.  (9.  p2. 
oa  the  farm.  Storage  of.  (11.  p32. 
on  the  (arm,  Testing  of,  (12.  pl4. 
Packing  of.  (12.  p2IS. 
Period  of  vitality  in.  (7.  plO. 
PreicnrBtion  of.  (13,  p20. 


Produc 


oof.  11!,  p5. 


Quality  of 

Raaton  for  cold  storage  of.  (12.  p20- 

Reaaona  for  lobes  of.  (12,  plO. 

Reaaoni  for  variation  of  shells  of.  (7.  p6. 

Relative  food  value  of.  (13.  p2. 

Relative  price  of  fresh  eggs  and  cold-stor- 

age.  112,  p21. 
Selling  of,  (12.  ii29. 
Signa  of  fertility  of,  (7,  p20. 
Size  of  air  cell  in  fresh.  (Z.  pI8. 
Size  of  air  call  of.  (7.  p2I. 
Solution  for  cleaning  of.  (11.  p31. 
Source  of  vitality  of.  (9.  pl2. 
Storage  case  for  hatching.  (9.  p5. 
Table  of  comparison  of  monthly  HVetage 

prices  of.  (12.  p33. 
Table  of  New  Vork  and  London  quotations 

on,  (12.  p33. 
Table  of  standards  lot.  (12.  pU. 
Temperature  of  cold  storage  of.  (13.  i*. 
Temperatures  for  cold  atoraec  of.  (II.  p33. 
Testing  ferUlity  of,  (7.  pl8. 
Three  primary  grades  of.  (12,  pl3. 
'through    commission    housea.    Selliog    of. 

(13.  p34, 
dirough  cooperative  organizations.  Selling 

of.  (12.  pBS. 
to  collectots.  System  of  selling  of .  (12.  p34. 
Unb»tcbable.  (T,  p9. 
Useaof  ntten,  (12.  p3. 
Value  of  cleanliness  in  matllet.  (IZ.  p6. 
Value  of  cold  storage  of,  (II.  p29. 
Value  of  flavor  of.  (12.  p8. 
Value  of  good  packing  of.  (11.  pS5. 
Value  of  weak  germs  in,  (9,  p3. 
Variation  in  market  price  of,  (11,  p29. 
Water  giaaa  for  preaarvalios  of.  (II.  pU. 
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Egg!   when   biokoi.    Appeamicc   of    lUls. 

112.  pl7. 
Begihellii,  AlbumiiuniB  covering  ot,  |12.  pO. 

Color  oE.  (11.  p2a. 
Blcctric  lisbt  for  caponiiing.  |14.  [i9. 
Embryo,  Critical  peiiodi  in  the  life  o~ 
17.  plB. 

in  tee.  Tempeistuie  n«c«ssuy  for  develop- 
ment of.  17.  pll. 
within  the  egg.  Development  o{  the.  |7.  pll, 
Eucloeed  netts  for  titting  hen«,  (7.  pZS. 
English  ■tandud  lor  eggi,  f  12.  pll. 

IT  laying  hcDi.  Diicussi' 


Feed  boppei.  ComeU.  |3.  pE8. 
hoppen,  t3,  p27. 
troughs.  |3.  p 


111.  Pl8. 

Biiuipinent  i 


poultry  houses.  Location 
.  Cue  of,  13.  p38. 


of  poiiitirhi 
Exercise  for  fowtt,  I 
Exhibition  fowls.  Poultry  house  for.  {2.  p2S. 
-         ■  ....  j^j^^ 


Fabrics  for  cloth  windows.  {3.  p3. 

Failures  in   artificial   iDcubatioDi   Common. 

I».  P35. 
Fancy  hennery  eggs,  f  IS.  plB. 
Farm,  Description  of  broiler,  113,  p81. 

flocks.  Feeding  of.  |6.  p48. 

Socki.  Siie  and  care  of,  {11,  pl7. 

Storage  of  eggs  on  the,  f  11,  |i32. 

Testing  of  eggs  on  the.  {12.  pl4. 
Patneis  in  laying  hens,    Undesirabilitv  of. 

fll.  p2S. 
Pats,  16,  pi. 

n-ith  carbohydrates.  Comparison  of,  |S,  p3. 
Fattened  poultry.   Appearance  of  properly. 

m.  p28. 
Fattening  crates,  H4.  p31. 

Kinds  oE  fowls   most  suitable  for  crate. 
114,  p34. 

market  poultry.  Systems  of,  |14.  p26. 

of  market  poultry,  Crale.  |I4.  pp26,  27,  30. 

of  market  poultry.  Rangs.  (14,  pp2e.  27. 

of  market  poultry.  Yard.  (14,  pp2e,  27,  28. 

of  poultry  for  market,  114.  [^1. 

ration.  Definition  of.  |e.  pl6. 

rations.  Table  of,  114.  p39. 

yards,  Feeding  of  [owls  la.  (14,  p29. 
Faults  in  brooding.  Common.  |7.  p43. 
Featlier  eating  by  poultry,  (11.  p23. 

eating  by  poultry.  Relief  from,  (ll,  p24. 

pulling  by  poultry,  111.  pZ2. 

pulling  by  poultry,  Relief  from.  (11.  p24. 
Featben,  Uboor  of  pliickciisof..|lS.  plB. 

Removing  the,  ItS.  pll. 


Value 


1.IB.  I 


Wagon  for  carrying,  (8,  p29. 
Feeding  appliances.  (8.  p2Q. 

for  winter  egg  production.  (6.  p4fi. 

Green  crops  [or  winter,  (5.  p27. 

Hand  stuffing  in  crate,  (14,  p36. 

in  crates.  Funnel,  (14,  p36. 

in  crates.  Trough.  114.  p3e. 

Machine  cramming  in  crate.  114,  p86. 

of  black  antimony.  IS.  p46. 

of  broiler  chicks.  113,  p33, 

of  brooder  chicks  during  weaning  period. 

[10.  p30. 
of  capons.  Cars  and.  114.  plS. 
of  capsicum,  (6,  p46. 
of  chicks.  (8.  pl8. 
of  chicks  at  weaning  time.  (8.  p2S. 
of  chicks  during  cold  westher.  (8,  p20, 
of  chicks  during  first  week,  is,  p30. 
of  chicks  in  colonies,  Method  of,  (8.  p2g. 
of  chick*  in  the  brooder.  ( 10.  p23. 
of  chicks,  Mistakes  in.  (g,  p22. 
of  chicki  on  limited  space.  18.  p23. 
of  chicks  one  week  or  more  old.  [6.  p32. 
of  culls  for  quick  maturity,  (8,  ^. 
of  dry  mash  in  the  place  of  wet  math. 

Advantagn  of,  (fl.  p46. 
of  farm  flock  during  winter.  Ration  for. 

|8,P4». 
of  farm  flacks.  (S.  p48. 
of  fenugreek  seed.  (6.  p4a.  • 

of  fowls  during  molt.  1«,  pp51.  53. 
of  fowls  in  fattening  yards,  (14,  p29. 
of  fowls.  Mechanical,  (S,  pl8. 
of  fowls,  Time  of,  Ifl,  pl7. 
of  growing  chicks,  [8.  p37. 
of  laying  hens.  (S.  p38. 
of  laying  bens.  Winter,  (8,  p44. 
of  laying  pullets,  (6.  p3S, 
of  market  poultry,  (13,  pM. 
of  poultry  before  selling.  18.  p34. 
of  range-grown  cbiclis,  (8,  p27- 
of  red  carbonale  of  iron.  18,  p48. 
of  red  pepper.  Id,  pifl. 
ol  salt  to  poultry,  IS,  p47. 


s,  (13,  p 


imulants  to  poultry,  18,  p46. 
of  summer  broileiB.  (10,  p35. 
of  surplus  cockerels.  (10.  p37. 
of  the  mother  hen,  (8.  p20. 
of  tonics  to  poultry,  Ifl,  p47. 
of  waste  products.  (8.  p50. 
of  young  chick*.  (6.  p30. 
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Feeding  of  youof  chklo.  Tim*  at,  K,  pU. 

place  for  fowl*.  Impoitance  of  riwnlinm 
ol.  IS,  plB- 

poultry.  Mvinei  of.  |S,  pll. 

PriodplcB  of  poultry.  K.  pi. 

Specitl-puipoH,  fS.  p28. 

■tuidutli    for    young    nliii-lf«,    Tmbls    of, 
18,  p31. 

System  of  dry,  f 6.  p3S. 

Syitem  of  wet-muh,  f  B,  pSS. 

SyiUmi  of,  |0,  p28. 

utmmU.  f3,  paa- 

Value  of  meU  for,  i«.  p40. 

Value  of  mUk  for.  10.  p40. 

Value  of  v*BEt»bl~  for.  H.  pO- 
Feeds.  Gluten,  fS,  pl7. 
Pence.  Corrugated -inm  and  poultry-netting, 

[4.  paa. 

for  poultry.  Movable  iron,  |4.  p24. 

for  poultry,  Uovafale  wire^etling.  14.  p23. 

for  poultry.  Safely,  |4.  i>23. 
Pencea  for  diflennt  btMde  of  fowla,  UaHht 
of.  14.  pI7, 

for  poultry.  Galvamaed-wire,  t4.  pl9. 

for  poultry.  Uovable.  |4.  p22. 

for  poulttr.  pgrmutent,  |4.  pl9. 

for  poultry.  Picket,  |4.  p21. 

for  poultry.  Specially  made.  f4.  p21. 
Fencing  material  tor  poultry  yards.  14.  plT. 
Fenugreek  seed.  Feeding  of,  |0.  [>46. 
Fertility,  Definition  ol  percent.,  |9.  t«- 

o(  egga,  Signe  of,  f 7,  pZO. 

of  eggi.  Toting,  17,  pl8, 
Ffertiliier,  Uae  of  rotlen  egsi  aa.  |I2.  pS. 
Field  pea*.  |B,  p20. 

Finiihing  of  poultry  tor  market.  114.  pSI. 
Fireless  bniodBti.  110.  pll. 
Fiih,  Dried,  IS,  p33. 

meal,  fG,  p3a. 
Fitne«  of  fowls  for  killing.  Indications  of, 

115.  pS 
Flavor.  Influeocs  d  method  of  klUlog  on. 
US.P4, 

o(  eggs.  Influence  of  food  on.  (0.  p47. 

of  eggi,  Value  of.  113.  pS. 

of  goose  eggs,  |12,  pS. 

of  turkey  eggs,  f  12,  p8. 
Flaxseed.  >S,  p2l. 
Flesh.  Composition  of  chuken.  |13.  pa. 

Composition  of  duck.  |1S.  p8. 

Compocition  of  lowl,  1)3,  p3. 

Composition  of  gooae.  ID.  p3. 

Composition  of  turkey,  |1S.  p3. 

Digestibie     toad     principlw    in    poulttr. 
113,  pl. 
Float,  or  chalasa.  Meaning  of,  |7.  P*. 
Flocks.  Feeding  of  (arm.  fO,  p48. 


Flocks.  Iml 


It  of  moosrel.  111.  pC 


of  growing  chicka.  Size  of,  |I0,  pSS. 

Site  and  can  of  city.  111,  plS. 

Siie  and  care  of  form.  111.  pl7. 

Sise  sod  can  of  li»o.  111,  pl9. 

Value  of  eggs  from  oungnl.  IB.  pB3. 

Value  of  eggs  fmm  vigonnis,  |9,  pl. 
Floot  space  in  poultry  honsui  taqulred  by  dif< 
ferent  breed,  of  fowls,  |l,  pS. 

•pace  of  poultry  houses.  |1,  p5. 
Floors  for  poultry  houses.   Board,  |1,   plD; 
14.  pS- 

for  poultry  houiea.  Cement,  |1.  pll :  |4.  pS. 

for  poultry  houses.  Dirt.  |1.  plO;  f4.  p4- 
Flour.  Wheat.  IB.  plS. 
Fluctuation  of  the  egg  yield,  111,  p20. 
Flybloffo,    Way    in    whidi     eagi     become. 

112,  pS. 
Fodder  oom.  |S,  plO. 
Food.  Compodtkm  of.  IS,  pl. 

HinBUmptiDn,  Regulation  of,  IS.  p4G. 

cups  for  chicks.  Use  of.  18.  plS. 

Digestion  of,  |S,  p5. 

for  chkks.  Cooked,  |S.  p32. 

for  chicks.  Bggs  as.  |«,  p33. 

for  chicks.  Quantity  of.  IB,  p20. 

for  differcnt-siMd  fowls.  Quantity  of.  10.  p7- 

for  fowls.  Value  of  gronad.  10,  pS4. 

(or  laytng  hena.  Dlacusskin  ol.  ill.  pl6. 

Glass  as.  |S.  plO. 

in  poultry  ntliona.  Kind  of.  10.  pl. 

Insects  as  poultry,  |5.  pSO. 

of  bTDoder  chida,    E0ect  of  change   of, 
110,  pll. 

on  flavor  of  eggs,  In£ueace  of.  |0,  p47. 

Prevention  of  waste  of.  fS.  pl9. 

principlM.  Uee*  of  tbe,  IS.  pll. 

required  by  chicka.  Quantity  of.  18,  p30. 

required  by  one  hen  in  a  war.  Table  of 
amount  of.  IS.  plO. 

Selectiou  of  animal,  {fi,  pSl. 

Table  of  mixtures  for  chick.  H,  pt4. 

value  of  coU-storace  eggi.  ill.  pll 

vriue  of  egg^  III.  pl. 

value  of  eg^  Kelative.  111.  p3. 

Value  of  gmn.  10,  plS. 

Value  of  m«t  a*  a  ooocoitrated.  H.  p40. 

value  of  poultry.  113.  pl. 

value  of  poultry  and  otha  m— tt.  Com- 
palfww  of,  f  13,  pl. 

Worms  u  poidtiy.  |G,  p80. 
PoodB.  AruJysea  of  pooltry,  10.  p4. 
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Pboli.  Dwinbk  14.  ptl. 

DiicuHloD  of  (nncantnUd,  |A.  pOS. 

Feeding  vaiae  of  green,  f  5,  p20, 

forchtcloi,  Supplementary,  |a,  p36. 

for  Ibwl*,  Oiuntitv  of.  |0.  p23. 

for  poultry  feeding.  Vtlue  of.  tO<  pl- 

Gisen,  16,  p2S. 

Importance  of  quality  in.  15.  pl3. 

Imporunce  of  wholaome.  |0.  p21. 

Influence  on  hens  of  healing,  10.  pSO. 

oeceeury  for  en  productinn,  10.  p38. 

Nitrogen-fne  utracli  in.  |S,  p2. 

oi  poor  quality,  DiKUuion  of.  10.  p36. 

PalatabiUly  of  poultry.  fS.  plQ. 

per  quart.   Table  of  weight  of   poultry. 

Iftpll. 
Percentage  of  water  in,  |5,  p2. 
Poultry,  tfi.  pl3. 
Piepanlion  of,  (5.  pll. 
Selection'of.  (fi,  pll. 
Table  of  composilion  and  nutritive  ratio  of 

green.  (S.  p3S. 
ToUe  of  compoaition  of  by-pTDduct.  |fl,  p5. 
Tablq  of  componlion  of  eggi  and  certain 

other.  III.  p*. 
Table  of  compodtion  of  poultry  and  certain 

other,  lia.  p3. 
Table  of  compontion  of  typical  poultry. 

(8,p6. 
Table  of  coat  of  protein  in  poultry,  |d.  p6. 
Table   of   percentage   of   food    principlei. 

poultry.  16,  pp2,  3. 
Undenrable,  »,  pOe. 
Value  of  cooked,  Id,  p2S. 
PorcAd  molt.  DiuuMion  of.  |0.  pM, 
Forcepe  for  caponiiing.  114,  pp6,  8. 

for  caponizing.  Spoon,  114.  p8. 
Foundations  for  poultry  fwuiet,  Conitruclion 
of,  f  I,  pl4. 
for  poultry  houKi,  HiUiide,  11,  plfi. 
Fowl  and  egg.  Table  of  composition  of.  15,  p5. 

Compoaition  of  meat  of.  113,  p3. 
Fowls  at  different  stasee  of  dreuing.  Table  of 
market  value  of,  115.  p44. 
Crap  of.  Ifi.  pa. 
Definition    and     diicuuion     of    mongrel. 

in,  p2. 
INscuuion  of  egg-laying  itralni  of.  Ill,  p£. 
during  molt.  Feeding  of,  |9,  ppSl,  53. 
Egg  eating  by.  ill,  p21. 
Feather  wting  by.  111.  p23. 
Feather  pulling  by.  til,  p2Z. 
Incubation   peiiode   of   egga   bf   different. 

lB.pl. 
for  kmiog.  lodlcation  of  fitnu*  of,  115.  p2. 


Fdw1>  for  IdlltDg,  Maltud*  of  bidduig  and 

■winging.  IIG,  p3. 
Gsll  bladder  of.  (G.  pe. 
Giztard  of.  IG,  jB. 
Heart  of.  |G,  plO. 
Importance  of  cleanlineu  of  feeding  place 

for,  16.  pia. 
Importance  of  eieiciH  for,  16,  pSO. 
in  fattening  yards.  Feeding  of.  114,  pZQ. 
Inlestinea  of.  IG,  p8. 
Kidneyi  of.  iS.  plO. 

laying  blown -iliBlled  eggs.  List  of.  |11,  pSS. 
laying  white-shelled  eggi,  iMtoi,  |ll.ji2S. 
Liver  of,  IG.  p0. 
Lungi  of.  IS,  plO. 
Mechanical  feeding  <rf.  16.  plS. 
moat  suitable  for  caponiiing.  Crosses  of. 

U*,  P4. 
most  suitable  for  caponiiing.  Varieties  of. 

114.  p4. 
most  suitable  for  crate  fattening.  Kinds  of. 

114.  p34 
Ovaries  of.  16.  plO. 
Oviduct  of,  IS.  PlO. 
Pancreas  of.  15,  i«- 
per  acre,  Number  of,  |S,  p23. 
preparatory     to     killing.     Treatment    of. 

116.  pi. 
Relief  from  feather  eating  by.  111.  p34. 
Relief  from  feather  pulling  by.  |I1.  p34. 
Rough-Und  range!  for  young.  110.  p3S, 
Scalding  of,  (15.  pl4. 
Space  requiremenu  tor,  (4,  pS. 
Spleen  of,  15,  pO. 

Spreader  for  swinging  of.  |15,  p3. 
Table  of  loss  in  dressing,  113,  p7. 
Table  of  loss  in  dressing  different  breeds  of. 

113.  p8. 
Time  of  feeding  of,  16.  pl7. 
Timeof  moltin.  III.  p30. 
Value  of  long-continued  egg  piDduction  in, 

111,  p6. 

Value  of  vitality  in.  111.  p6. 
FoxtaU  millet,  16,  p21. 

Freering,  Packing  of  poultry  [or  refrigeration 
above.  (15,  p3S. 
Packing  of  poultry  for  retrigwatlon  below, 
lie,  p40. 

Fresh-air  poultry  house.  11.  p25. 
egg.  Appearance  of.  17.  p5. 
egg    when    broken.     Appearance     of, 

112.  pI6 

eggs  and  cold-storage  eggs.  Rdative  price 

of.  iia.  p«i. 

eggi.  Causes  of  blood  spots  on,  112.  pl6. 
eggs.  Market  denwnd  for.  111.  p27. 
eggs.  Siie  ol  air  C«U  in.  |ia,  plS. 
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PraehocuofRnegg.  Deteiminiitionaf.  |12.pa. 
of  cggi  on  incubation  period,  lafluuice  of 
ID.  pS. 
Pry«s,  Definition  o(.  113.  p31. 
Punad  faeding  in  cnMs,  |14.  p36. 


Gable  rooC  for  pauttry  houm,  |1,  pl3. 
GbU  bladder  of  fowl*.  (S,  pB. 
Galvanited-wiK  foicea  for  poultry.  |4.  plB, 

-wire  netling,  M,  pl7. 
Ca*  ai  a  aounw  of  heat  foi  incubation.  DIu- 

min>t>ng,  IB.  pB. 
Gates  Cor  poultry  yardi.  14.  p24. 
Gathering  of  eggs  for  market,  |12.  plO. 

of  live  poultrr.  |16.  p49. 
German  rape  leed.  jS,  p23. 


17,  p3. 
Germs.  Decom  position  at  »ass  b/,  |12,  pS. 

in  eagi.  Value  of  weali,  IB,  pS. 
Giuard  of  fowls.  |5,  pe. 
G1b»  franU,  Brood  coopt  with.  {S,  p7. 

windowi  for  poultry  houHi.  13.  p2. 

windowa.  VentilatiaQ  thitiugh,  (4,  plS. 
Gluten  feeds,  |S,  plT. 

meals,  15,  pi  7. 
Goose  eggs.  Average  weight  of.  |12,  p2. 

(ggs.  Composition  of,  {IZ,  p4. 

eggs.  PLsvor  of,  (12,  p8, 

eggs.  Incubation  period  of,  IB.  pi. 

meat.  Composition  of,  113.  p3. 
Gndeg  of  eggs.  Common.  fl2.  pig. 

of  eggs.  Three  primary,  112.  pl3. 
Grading    of   eggs.    Conditions    that    decide. 

112,  pia. 

of  eggs  for  immediate  SKles,  112,  pig. 
Grain,  Measuring  of.  (6,  pl2. 

mixtures  for  laying  hem.  16.  p41. 
Gnins  for  poultry.  IE.  pl3. 
Grass  as  food,  ifi.  pZ6. 
Gnsen  bone.  Cut.  |5,  p31. 

craps  for  winter  feeding.  |5.  pZ7. 
,  Value  of.  la.  p25. 
5,  15,  p2S. 
foods.  Peeding  value  of.  f G.  p2B. 

.,  Table  of  composition  and  nutritive 
io  of,  IS,  p2S. 
X,  |3.  p26. 
licks,  fS.  pis. 
iwls,  Ouuitity  of,  16,  pS3. 
Dultry,  15.  p35. 
GivuTid  food  for  fowls.  Value  of.  IS.  p24. 
Growing  chick,  Definition  of,  W.  p37, 
chicks.  Peeding  of.  te.  p37. 
chicks.  Ration  for.  |8,  P37, 
chicks.  Siie  of  flocks  of,  110,  p26. 


•1  eggs,  Avarage  weight  of,  113,  |& 

gs.  CompoaitioQ  of.  |1S.  p5. 

gs.  Incubation  period  of,  |B,  pi. 


Hand  stuffing  in  craU  feeding,  114.  p36. 
Handling  of  carcasses  after  plucking.  |lfi,  p22, 
of  cold-slorHge  poultry.  fl6.  p41. 


112. 1 


Bity  for  iatelUgeat. 


Hatch.  Care  of  incubators  after  the.  |B.  p34. 

Temperalurea    in    iocu baton    throughout, 
16.  p26. 
Hatching.  Age  of  heos  for  pmduction  of  eggs 
Cor.  Ill,  ppa,  11. 

Combining  of  broods  of  chicla  immedi&tdy 
after,  17.  p3». 

eggs.  Care  of.  IB.  p5. 

Eggs  for,  17.  p7:  IB.  pl. 

eggs.  Necessity  of  moisture  for.  17.  p38. 

eggs.  Selection  of,  IB,  p4. 

eggs.  Storage  case  for,  IB,  p5. 

of  market  poultry.  |13.  ;^, 

period  approaches.  Care  of  inouhator  a*. 
IB.  p30. 

period.  Care  of  incubator  during.  IS.  p3l. 

period.  Care  of  incubators  after  (he,  |9.  pM. 

Value  of  dirty,  stained,  or  soiled  eggi  for, 
IB,  P«. 

with  hens.  17.  p22. 
Kay.  Alfalfa.  15,  i^. 

Ckjver.  |S,  p27. 

Value  of,  IS,  p2S. 
Head.  Killing  by  dislocathig  the.  flS.  pS. 
Headquarten  poultry  house.  f2.  pl3. 
Health  of  poultry.  Effect  of  dampness  oq. 

H.  pl 
Heart  of  fouls,  15,  plO. 
Heat  during  incubation.  Contiol  of.  |9,  pll. 

during  incubation.  Regulation  of,  |0.  pl8. 

for  incubation.  Degrees  of.  IB,  plO. 

for  irKubation,  Illuminating  gas  as  a  source 

of.  IB.  pa. 

in  incubators.  Source  of.  f B.  p8. 
Heaters.  Care  of  incubator.  IB.  p25. 
Heating  foods.  Influence  on  hens  of.  |6,  pSO. 

of  bRiod  coops.  fB,  plfl. 

of  biooden.  110.  pS. 

of  (SSS.  Lo«  from,  I12,  plB. 

of  poultry  houses.  Artifidal.  |4.  pl4. 
Heavy  ration.  Definlcioo  of.  16.  pI6. 

-weight  breeding  stock  for  market  poultry. 
113,  pl2. 
Height  of  poultry  bouse*,  f  1.  pG. 
Hemp  seed.  |6,  p22. 
Hen  and  nest,  Can  of  dtOoM.  17,  ptB. 
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a.  Care  of  motber,  |8,  pi  4. 


Ill,  p7. 


egg-IayinS     type     < 


Cominailion  of.  |5,  pG, 
Definition  of  old,  {11.  pi. 
Definitioa  of  yeariing.  fll,  pi. 
Devdopment  of  the  esg  within  the.  IT,  pi. 
cBgi,  Avenae  vel(hl  of.  |12.  pZ. 
tfgt.  Compodcion  of,  |12,  p4i  |12.  p£. 
Peedlog  of  the  mather,  IB,  p20. 
■hatched  chicks.  Relative  aiie  of  incubator 

and.  fS.  p3S, 
Ovariaof  the,  IT,  pi. 
Oviduct  of  the,  fT,  pi, 
with  ese  record,  (>TiiioEtaii,  111,  pll. 

ill.  pio. 

Heaeerycags,  Fancy,  |12.  pl8. 
Hem    and    chiclo,    Combination    neits    for 
tittins.  IT,  p2£. 
and  incubaton.  Table  of  relative  eiGciency 

of.  t».  P3S. 
Balanced  ration  for  laying,  IS.  pl6. 
Barrel  neati  for  ntting.  |T,  p21. 


sfor 


I.  V.  f 


Brooding  of  incubator  chicks  by,  (10.  p21. 
Care  of  laying,  (11,  pl3. 
Care  of  dtting.  |7.  pSO, 
Cbaracteriitici  of  good  laying.  |1 1.  p5. 
Characteriatica  oCgood  tJtting,  17.  p33. 
Colony  coopa  lor  litting.  |7,  pSI. 
Conditiooi    governing     yield     of    laying. 

III.  p6. 
confined  during  brooding,    Importance  of 

keeping.  |S.  pI6. 
Dukensd  negte  for  sitting.  |7,  p2e. 
Diecuuion  of  food  [or  Uyiog.  {II.  plS. 
Diacusaion    of    eujToundin^    for    laying, 

III.  pI6. 
Dlipoaal  of  surplus.  {II.  pI7, 
Double-tier  nesu  for  sitting.  |7.  p2T. 
Egg  eating  by,  {II,  p31. 
Encloeed  nesls  for  sUtlng.  {7.  pZS. 
E^iuipment  and  arrangement  of  room  for 

citting,  1 7,  p2e. 
Feeding  of  laying.  {6.  p38. 
Feeding  of  litting,  [7,  p37, 
tor  iBoduction  of  eggi  [or  batching,  Age 

of.  Ill,  ppa,  II. 

Grain  mixturee  for  laying.  {6.  p4I. 
Influence  of  heating  foods  on.  |S,  p50. 
Hatching  with,  {7,  p22. 
In  rearing  of  chicks.  Comparison  of  brooden 

and.  110,  p2I. 
Lose  in  dreaaingof.  |13.  p7. 
Uanagement  of  sitting.  {7,  p33. 
Moving  of  broody,  {7.  i>36. 


Hena,  Nesta  for  sitting.  IT.  p2e. 

Neat!  in  the  open  for  aitting,  |7.  p31. 

Nest  shelters  for  sitting,  |7.  p31. 

per  acre.  Number  of,  (S,  p23.  • 

Poultry  bouaes  for  laying,  |tl.  pl4. 

Ouantityof  meat  required  daily  by.  IS.  p40. 

Shelf  or  cupboard  nests  for  sitting,  17,  p2T. 

Table   of   atandards' for   rations   for    100 
pounds  of  laying.  10.  p8. 

Table   of   three-year  egg   record    of  four, 
111,  pl2. 

toward  chic^  of  odd  color.   Attitude  of. 
18.  pl8, 

Undeairability  of  fatness  in  laying.  Ill,  p2fi. 

Use  of  malea  with  laying,  |ll,  pI3. 

Valve  of   long-continued   egg   production 
in.  Ill,  p6. 

Value  o[  vitality  in,  111,  p8. 

Winter  feeding  of  laying,  10,  p44. 
High  flyers.  Poultry  house  [or.  12.  p2T. 
Hillside    (oundationa    for    poultry    houaee, 
{I.  pis.    . 

poultry  house,  {I.  p42. 
Holding    and    swinging    fowls    for    Idlling. 

Methoda  of,  |I£,  p2. 
Home.  Chicks  about  the,  IS.  p2a. 
Hominy  chop.  |&.  pI8, 
Hook  for  caponizing.  |14,  p«. 
Hopper.  Cornell  feed.  la.  p28. 
Hoppers,  Feed.  13,  p27. 
House,  Adobe  poultry.  12.  p33. 

Apartment  poultry.  11.  i>34. 

Canopied  poultry.  II,  p44. 

City-lot  poultry.  12.  pi  8. 

cleaning.  Necessity  for  poultry.  {4.  plO. 

Cold-climate  poultry,  H,  p3T. 

Combination  poultry.  11.  plB. 

Comigated-iron  poultry,  |2.  p82. 

Double  poultry,  |1,  p33. 

Encloeed-shed  poultry.  12.  p2e. 

for  Asiatic  Bantams,  Poultry.  12.  p22. 

for  BanUma,  Apex  poultry,  12,  pZ4. 

for  Banums,  Box  poultry,  |2,  p21. 

for  Bantams,  Shelter.  12.  p2e. 

for  exhibition  fowls.  Poultry,  [2,  p2S. 

for  high  flyers.  Poultry,  12,  p27. 

for  market  poultry.  Brooder, ,{ 1 3,  p23. 

for  market  poultry.  Colony,  |i3,  p23, 

forwell-bied  stock.  Poultry.  12.  p20. 

Fresh-air  poultry.  II.  p26. 

General -purpdae  poultry,  {I,  p29. 

Headquarters  poultry.  12,  pl3. 

Hnieide  poultry.  |l.  p42. 

Inexpensive  poultry.  12,  p8. 

Light-weight  poultry,  {2,  p7, 

management.   Essentials  of  good  poultry, 
14.  pi. 
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House.  Movable  Dolony  poultty.  |3.  pp3.  4. 

on  rumwn.  PoultiT.  fS'  VO- 

on  wheels  Pooltiy,  12,  plO. 

One'rooni  fwultir.  (1,  plB- 

Open-front  poultry,  fl,  p37. 

Open-shed  poultry.  |3,  p28. 

PuipoH  □[  B  poultry,  (4,  pi. 

Selection  of  a  poultry,  fS.  pB7. 

Selection  of  a  type  of  poultry,  |4  lO. 

ain^-roDm  poultry,  |1,  plS. 

Stationary  colony  poultry.  (2.  pa. 

Town-lol  poultry.  f3,  pIS. 

Ttopfcel  colony  poultry.  12,  p3fl. 

TropicBl  open-flont  poultry.  |3,  p34. 

Tmpical  ulety  shelter.  |2,  p33. 

Twcuoom  poultry,  11,  pl7. 

ventilation.  Poultry-,  f3,  pi, 

with  open  front  and  lide.  Poultry,  13.  p33. 

with  removable  front.  Poultry.  12,  p30. 
Houaet,  Advantage!  of  wide  poultry,  |4,  p3. 

Artificial  beating  ol  poultry.  14,  pI4. 

Board  Aoon  for  poultry.  |l,  plO. 

Building  paper  lor  poultry,  |1.  p8- 

Can  of  equipment  of  poultry,  |3,  p3S. 

Cars  of  large  poultry,  14.  pi  4. 

Care  of  window*  hi  poultry,  14,  p4. 

Cement  floon  for  poultry,  fl,  pU. 

Cloth-fnjnt  poultry.  {1.  p3S. 

Cloth  windowi  for  poultry.  13.  p3. 

Cold-weather  poultry.  11.  p33. 

Construction    of   fouadations  of   poultry. 
(I.  pl4- 

Construction  of  poultry.  11.  p7. 

Development  of  ponltry.  12.  pi. 

Dirt  (loan  for  poultiy,  II.  plO. 

Double  TDof  for  poultry,  (1,  pl4. 

Double-alant  roof  (or  poultry,  (I.  pl3. 

Exposure  for  poultry.  11.  p3. 

Floor  ipace  required  by  different  breeds  of 
fowls  in  poultry,  |Z,  pA. 

for  laying  beos.  Poultry,  111,  pl4. 

for  special  purposes.  Poultry,  13,  pl3. 

for  the  farm.  Poultry.  12.  pl3. 

Gable  root  for  poultry,  f  1.  pl3. 

Glass  windows  for  poultry,  13,  pS. 

Height  of  poultry.  |1,  pB. 

Hillride  foundations  for  ponltry,  |1.  plS. 

Importance  of  nmligbt  in  poultry,  11.  p6. 

Improvement  of  site  of  poultry,  11,  p2. 

Location  of  equipment  in  poultry,  |3,  p36. 

Lumber  for  poultry.  11.  p7. 

Materials  for  poultry.  U.  p7. 

Materials  for  walls  of  poultry,  11,  pT. 

Method  of  pteventjng  overheating  by  sun 
of  poultry.  H.  pll. 

Hovlng  of  poultry.  fS.  pI2. 

Natural  taqnirenienti  for  poultry,  11,  p6. 


Houses,  Necessity  for  el 
M.  P3. 

Necessity  (or  pun  air  in  poultry.  14,  p4. 

Necessity  for  warm  ponltry.  U.  p41. 

Prevention  of  drafts  in  poultry,  14,  pl& 

Roofs  for  poultiy.  |1.  pl3. 

Scnttching-shad  poultry.  11.  pplO.  33. 

Shape  of  poultry.  |1.  pS. 

Shed  roof  for  poultry,  11,  pl3. 

Shinies  for  poultry,  |1.  plO. 

Small  poultry.  U.  pie. 

Soil  for  poultry,  |1.  p2. 

suitable  for  Legboms.  Pnittiy.  H .  p30. 

Surface  drainage  about  poultry,  |1.  p3. 

Tropica]  ponltry.  13,  p32. 

Underdiainage  about  poultry,  11.  p4. 

Windbieala  for  poultry,  |1.  p3S. 

Window  veotilatiOD  of  poultry.  13,  pi. 

Winter  iiiaiiai I  of  poultry,  f  4,  pI3. 

with  stoves.  Poultry.  |4.  plS. 
Houaing    id    poUete    for   winter.    Tima    of. 
18.P42. 

of  sununei  btoilBi,  110,  pS4. 
Hover,  Definition  and  use  of.  |10.  pi. 
Hovers  for  bcDoders,  Substitution  of  open, 

110,  plO. 
Hulls,  Oat.  IS.  pie. 
Humidity,  DeGnitioa  of,  f9,  pl9. 
Hydro-incubation,  Dlscunion  of.  19.  pB. 
Hygromelen  [or  incubaton,  19,  pl9. 

Iced  poultry.  Definition  of,  IIE,  p87. 
IdentiAcation  marks  for  ducks.  jlO,  p38. 
marks    for    chicks.    Rin<9    or    band)    as. 

110,  p39. 
of  ehicka  by  toe  markings.  110.  pSS. 
lUuminating  gas   u   a  source   of  beat   for 

incubation,  f9,  pB. 

Improvement  of  the  flock  by  selectioiu  |8.  p3I . 

Incision  in  caponiiing,   Uethod  of  locating 

point  for,  114,  pll. 

in  cspoQising,  Uethod  of  '"■^"g  f  14,  pl3. 

Inclining      tharmomaters      for      incubators. 

10.  pie. 

Incubstion    by    hot    water.    Diacusston    c£, 

t».  PP8.  9. 
Care  of  eggs  for.  16,  pS. 
Cause    of    deformed    ehicka    in    artificial. 

19,  p3£. 
Comnon  failures  in  artiGciat.  19.  p3S. 
Comparison     of     artifidal     and     natural 

19,  pS7. 
Control  of  heat  during.  |9.  pll. 
Degrees  of  heat  for.  |0,  plO. 
Development  n(  artificial,  19.  pi. 
rdn-,  19,  pa. 
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t».p». 

Inflvwncs  of  poliidi  on  tha  ahcU  of  aggi 

in,  IS.  p40. 

Influancs  of  vitality  of  «««■  In  utiAeUl. 

te.i^. 

Lou    of    moiitare    In    eav    in    utificii], 

I8.P39. 

Losa  of  TooiBtun  in  eg8>  1"  Datum],  f  0.  p39. 

P««iU»i  of  CHbon  dioiidti  in   <w>  in 

utiScial.  19,  pW. 

nntunl,  |0.  pBS. 

period.  InHucaic*  of  fRshneu  of  egga  on. 

I».pa. 

period.  («  poultry  ttm.  W,  pl. 

Selection  of  en*  lor.  IB,  p4- 

Veloe  of  dirty,  sUioed.  or  niled  eggi  for. 

l».P«. 

iculMtor  and  hen-hatched  cbicla.  ReUlivc 

as  hstcbios  period  approaches.  Care  of. 

W.p3a 

chiclo  by  bens.  Brooding  of.  |10.  pZl. 
duckt.  Table  of  relative  efBcicncr  of  natural 

and  axtifldal  brooding  of,  |I0,  p22. 
Definitian  of,  (0.  pfl. 
Dimusian  of  waier-tsnk.  |9,  p8. 
during  hatching  period.  Care  of,  IS,  p31. 
egg  chamber.  Wanning  of.  {9,  p2E. 
egg  trays.  Pfllin<  of.  |6<  Vi6. 
■  bealcra.  Care  of,  |9,  pSS. 
lamp*.  Can  of,  IS.  t^ 
toomi.  Can  of.  |S.  p23. 
rooma.  Loeatioa  of.  |B.  pao. 
rooms,  Uoktore  pana  lor.  |0,  p32. 

urmometer  for.  {9,  pl4. 
I.  Rnding  of.  |9.  pl7. 
Incubaton  after  the  batch,  Care  of.  19.  p34. 
Alarm  thennomelen  [or.  |»,  pl7. 
and  hem.  Table  of  relative  efficiency  of. 

I».  P38. 
CapMdUw  of,  |9,  p«. 
Care  of  eg^  in,  IB,  p2B. 
Contact  thermometan  for.  (9.  pIS. 
Cooling  of  ecgi  to.  |9.  p28. 
Definition  of  diffusion,  |9,  p7. 
Definition  of  radiation,  |9,  p7. 
Piacunjon  of  csl-lamp.  |9,  p8. 
Egg-bulb  IhennomMer  far.  fO.  piO. 


Incubaton.  Esaotial  feature*  of,  IB,  pT. 
Faults  in  operatian  of.  |9.  pie. 
Hygioiaetara  for.  |9,  pl9. 
Importance  of  gradual  wanning  of  eg 
in.  19,  pas. 


Inclining  tberniometen  lEof,  IB,  pl6. 

Management  of.  {9,  pl8. 

Operstion  of,  (9,  p33. 

Regulation  of  ventilation  of.  f9,  pl9. 

Removal  of  chicks  from,  |Q.  p32. 

ReveiBing  of  egg  Iiayi  in.  |9.  p27. 

Sounx  of  heat  in.  |9,  p8. 

Testing  <d  egv  in,  )0.  p29. 

Thermometers  for,  |B.  pia. 

ThenooatM  for,  (S.  pll, 

throB^iout  hatch.  Temperaturea  in.  IB,  pSS. 

to  brooders,  Transfairing  of  chicks  fmn. 
IB,  p33. 

Turning  of  eggs  in,  |9,  p27. 

Universal  thermometer  for.  {9,  pI4. 
Indoor  brooding,  i  10,  p9. 
Infertile  eggs.  Cause  of  clear,  or,  |T.  p9. 
Insect    vermin    to   brooder   chiolis.    Danger 

from.  (10,  p31. 
Insects  as  poultry  food,  |fi,  pSO. 

[.  i".  pa. 

i.  IS.  p8. 


Villi  ol 


;.  IS,  I 


Cormgated-. 


14.  p2a. 

Feeding  of  red  carbonBte  of.  (6,  p46. 
fence  for  poultry.  Movable,  |4,  p24. 


Kaffir  com.  IS,  pt8. 
Kale,  15,  p24. 
Kidosys  of  fowls,  |5,  ptO. 
Killing.   Iibdicadon  of  fitneas  of  fowls  for. 
Its,  p2. 

Uetbods  of.  Its.  pO. 

Ifethods   of  holding  and    swinging  fowls 
for,  IIS.  pa. 

i^  poultry,  lie,  pl. 

on  [duclang  and  flavor,  Influence  of  method 
of,  lis,  p4. 

poultry.  Kaivei  for.  flS,  pS. 

Treatment  of  (b«l»  preparatory  to,  [18.  pl. 
Knife  for  caponizing,  |14.  pfl. 
Knives  for  kiUing  poultry,  f  IS.  pS. 


Lamp  brooders,  Sn^-,  |10,  p4. 

incubatoti.  Discussion  of  (nl-,  19.  p8. 
Lamps.  Care  of  iocabator,  IB,  p24. 
Layer*.    Age    at    which    pullets    should    be 
•elected  for,  f S,  p39. 
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Layers,  ChamctoiiiUcs  of  good.  Ill,  pS. 

StlKtion  of  pioip«tive,  IS.  p38. 
Laying  hens,  Balanced  ralion  far,  |6,  plB. 

hena.  Care  of,  fll,  pia. 

hena.  Conditions  govcrnins  yield  of ,  |ll,  pS. 

hena,  Discuasion  of  food  for,  ill.  pIB. 

hens.     Oiacuauon     of     nimmndinga     for, 

ill.  pis, 

h«na,  Feeding  ot.  (S,  p38. 

hena.  Grain  mixtures  for.  |e,  HI. 

hens.  Poultry  houaea  for.  III.  pl4. 

hana,  Tablo  of  ataadardi  for  ration*   lor 
100  pounda  of,  |6,  pB. 

hena,  UndeairabUity  of  fstncsi  in.  |1I,  p2S. 

hens.  0*e  of  main  with,  |11,  pI3. 

bens,  Winter  feeding  of,  IB,  pU. 

pulleta.  Body  proportions  o(.  |S,  p38. 

puUets,  feeding  of,  |6.  p3S, 
Leaf  Hltcr,  14,  pfl. 
Leather.  Uae  of  rotten  eggi  for  tanning  of, 

lia,  p3. 

Leghorn  hen   with   mnarlcabie  egg   record, 

III.  plO. 
Leghoma,  Poultry  houaea  suitable  for,  1 1 ,  p39. 
Lighl-weight  poultry  houae.  |3.  p7. 
Lime  for  poultry.  (5.  p3S. 

le  of ,  14,  plO. 


.  oCei 


Linaeed  meal.  |S,  p 
Litter.  Earth,  14,  p5. 

for  poultry  houaea.  (4,  p6. 

Leaf,  |4,  pfl. 

Straw.  14,  p6. 
Live  poultry.  Gathering  of,  IIS,  p4S, 

poultry.  SeUing  of,  |IS,  p4S. 

poultry.  Shipping  of.  IIS,  p45. 
Liver  of  fowla,  (6.  pO. 

I  ol  brooden,  |10,  pl3. 


I.  P34. 


Londo 


I.  Table 

York  and,  (12,  p33. 
raa  in  dressing  different  breeds  o: 

Table  of,  113.  p8. 
in  dressing  fowla.  Table  of.  |13.  pT. 
of  eggs,  Cauiea  of,  {12,  plS. 


,    Table 


112.  P 


na  for,  |I2,  plO. 
Lumber  tor  poultry  houses,  {1.  p7. 
Lungs  of  fowla.  |5,  plO. 

M 

Machine  cramming  in  crate  feeding.  [14.  p3B. 
Maintenance  ration  Cor  hena.  Table  of  atand- 

ards  for,  18,  p8. 
Males     for     improving     egg-laying     straina. 

Characteristics  of,  {I  I.  pl3. 
with  laying  hens.  Use  of.  Ill,  pl3 


I    of    good    poultry- 


Management.    Essential 

house.  14.  pi, 
of  broo.ler  chicks  durii 

110.  p25. 
of  brooders,  |10,  pl3. 
of  bnuda.  if),  pl3. 
of  broods  after  weaning,  {10.  p34. 
of  incubators,  {S.  plS. 
of  market  poultry,  General,  113.  p20. 
of  weaned  chicks,  {8,  p27. 
of  sitting  hens.  {7.  p33. 
Mangels.  [6,  pS3. 
Manuiial   value  of  poultry  foods.  Table  of 

percentage  of  food  piinciplea;^  nutritive 

ratio,  and,  16,  ppZ,  3. 
Market,  CandUng  of  eggs  for.  (12.  pl4. 
Can  of  eggs  for,  {11,  p29. 
demand  for  fresh  eBga,  ill.  p27, 
egga.  Value  of  cleanliness  in,  |18,  p5. 
Fattening  of  poultry  for,  il4.  p21. 
Gathering  of  egga  for,  {12.  plO. 
Importance  of  uniform  siie  of  eggs  for, 

(11,  p2S. 
Influence  of  color  of  shell  on  price  of  e^gs 

in,  {11.  p27. 
poultry.    Advantages 


poultry. 


1,  Pl4. 


Advantages     of     Dorkings     I 
itages   of    Orpingtons    I 


poultry, 

{13.  pis. 

poultry.  Brooder  house  for,  {13.  p23. 
poultry.  Brooding  of.  (13.  pM. 
poultry.     Care     of     breeding     stock     for, 

|I3.  pl9. 
poultry.     Characteristics     of    ducks 

[13,  p2S. 
poultry.  Colony  bouse  for,  (13,  p23. 
poultry,      Connected      pens     (or     raisi 

{13,  p2B. 
poultry.  Crate  fattening  of.  {14,  pp26.  27,  30. 
poultry,  Croas-biwding  (or.  (13,  plU, 
poultry.  Definition  of,  (13.  pi. 
poultry,  Poeding  of.  (13,  p29. 
poultry,      G< 

(13,  p20. 
poultry.  Hatching  of,  (13,  pM. 
poultry.  Heavy-weight  breeding  stock  for. 

113,  pl2. 
poultry.     Importance    i 

113,  p7. 
poultry.  Indications  of  quality  in,  (13.  p5. 
poultry,  Medium-weight  breeding  stock  for, 

(13.  pi  6. 
poultry.  Production  of,  {13,  pS. 
poultry.  OualificBtiona  of  Baned  Plymouth 

Rocks  for.  (la.  pis. 
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Market  poultry,  Qualifioition!  of  Wyandotlcs 

for.  113,  pis. 
poultry.  Qnfdities  necessary  if  itock  (or 

biwding,  |I3.  p9. 
poultry,  RaacB  Eattening  of,  |14,  pp2fl.  27. 
poultry.  Systems  o<  fattenint.  (It.  p25. 
pouttry  to    price.  Relation  of  quality  of. 

113.  p4. 
poultry,  Uodealrable  types  of.  (13.  pl8. 
poultry,  Yard  fattening  of,  [14,  pp28,Z7,  28. 
Preparation  of  CEV  for,  [12,  plO. 
Preparation     of     pouJlry     tor,     {8.     p3Hi 

[13,  pi. 
price  of  eggs.  Variation  in,  [11,  p20. 
Productton   of   biDilers  sod   roasteis   for. 

[13,  p31. 
Production  of  capons  and    poulards   for, 

113.  pi. 
qualitiea  of  poultry,  (13.  p4. 
quouiions  of  eggs.  [12,  p31. 
Selection  of  cuUa  for,  (8,  p32. 
Selection  of  eggs  for,  |11.  p25. 
'^me   for   drrsaed    poultry    to   arriA 

[IS,  p48. 
Undeairability     of      washinB      eggs 

(II.  P31. 
value  of  dirty  eegs.  Causes  and,  [12.  pl8. 

(12.  pa. 

value  of  fowls  at  different  stages  ol  drt 
Table  of,  [IS.  p44. 
Marketing  of  poultry.    System   of   gradual. 

(8.  pas. 

Markets  of  the  world  that  govern  egg  i 

tions,  (12,  p32. 
Markings.    IdentiAcstion   of   chicks   by  toe. 

110,  p39. 
Marks  far  chicks.  Identiecation.  [10,  p3S. 
for  chicks,  Rings  or  bands  as  identification, 

110,  p3e 

Mash  feed.  Value  of.  [B,  p2t. 

for  chicks.  Moistened,  [6.  p33, 

in  place  of  wet  masb.  Advantages  of  feedi 
of  dry.  [e.  p4a. 

Value  of  wet.  [6,  p24. 
Materials  for  poultry  bousea.  (1.  p7. 

for  wbUs  of  poultry  houses.  (I,  p7. 
Meal  and  meat  ration.  Table  of.  (0,  pl3. 

Animal  (6,  p30. 

Blood,  [fi,  p31. 

Bone.  [S,  p31. 

Cottonseed.  (5.  p22. 

Pish.  [S.  p32. 

Linseed.  (G,  p22. 

Peanut,  (5,  p2Z. 
Meals,  Gluten,  (5,  pl7. 
Measuring  of  grain,  [6,  pt3. 


tjeat    OS    a    concenliBUsd    food.    Value    of, 
[6.P40. 

CompoaitiDn  of  chicken,  [13,  p3. 

Composition  of  duck,  |13,  p3. 

Composition  of  fonl.  (13,  p3. 

Composition  of  goose,  (13,  p3. 

Composition  of  turkey,  (13.  p3. 

Preservatioo  of,  [S.  p32. 

-producing  qualities  In  stock  for  market 
poultry.  Value  of,  [13,  pe. 

products,  (5,  p30. 

ration.  Table  of  mt«l  and.  [8,  pl3. 

Relative  cost  of  eggs  as  compared  with. 
112,  pi, 

required    daily    by    bens,     Quantity    of, 
(8.  p«. 

scrap.  Composition  of,  (5,  pS. 

scrap,  Pat-,  (.'i,  p3n. 

scrap.  Lean-,  ifi,  p30. 

Value  of  pmtain  in,  [0,  plO. 
Heats,  Comparison  of  food  value  of  poultry 

and  other,  (13,  pZ, 
Uecbonical  feeding  of  fowls,  (8,  plS. 
Medicinal  properties  of  eggs,  HZ,  p3. 
Merchandise,  Trading  of  eggs  for,  (12,  p34. 
Middlings.  Buckwheat,  (6,  pZO. 

Wheat,  [6,  plS 
Milk  and  milk  products,  Table  of  composition 
and  nutritive  ratios  of.  (.I.  p33. 

as  poultry  fo»l.  [S.  p3a, 

curds.  [5,  pp33.  34. 


IT  feeding.  Value 


M6.R 


Skim-,  (5,  pp33.  34. 

Sour,  (6,  pp3a,  34, 

Value  of  protein  in,  (0,  p«. 

Whole.  16.  p33. 

Hillel.  [5,  p2l. 

Mineral  matter,  Defioitioa  of.  IS.  p4. 

matter  for  poultry,  (5,  p36. 

Miscellaneous  foods.  Composition 

f.  113, 

p3; 

(12.  pS. 

Moisture  during  incubation.   Regulation 

of. 

(e.  pis. 

for  hatching  eggs.  Necessity  of. 

(7,  p3a 

in  eggs  in  artificial  incubation 

Loss 

of. 

.    '^■*^,- 

Ubs 

of. 

Molt.  Discussion  of  forced.  [6.  p53. 

Effect  of  natural,  [6.  pG2. 

Peeding  of  fowls  duriog.  (8.  ppSl,  53. 

in  fowls.  Time  of,  (11,  p20. 

Ration  during,  [6,  p53. 

Time  of  fifBt,  (8,  p!>l. 
Molting  period.  Time  of,  (6.  pSI, 
Mongrel  flocks.  Improvement  ol.  (11.  p4. 
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Uongnl  flocks.  Value  of  agei  Itom,  fd,  p3. 

fowls.  DefimUon  and  diMuuion  o(,  |ll.  pZ. 
Mother  hen.  Cue  of,  18,  pi  4. 

hen,  Peedinc  of  the.  18.  pZO. 
Uoutb.  KitUng  br  tticldng  through  the  roof 

of  the,  flE,  p6, 
Hoving  of  poultry  bousea,  f3,  pl2. 
Uiucovy  duok  eggs.  Incubation   period    of, 
(B,  pi. 


chicka.   Table  of  nlative  efliciency  of. 

110,  p22. 
and  utilicial  iocubalion.  Compsrison  o(. 

18.  p37. 
incabatiou.   Loss  of  moiatnie  in  eggs  in. 

W.p3». 
incubation.  Percentage  of  csrbon  dionido  in 

eggs  in.  19.  pSS. 
Neck.     Killing    by     sticking     through     the, 

IIS,  pB. 
Nest  bojcei,  S>»  and  tocatioa  of.  13.  pl8. 
Can  of  sitting  hen  and,  17,  p33. 
Eaperinlent-atation  trap.  |3.  pZZ. 
General  .purpoie.  |3,  pa4. 
Shelf.  |3.  pie. 

■helten  for  sitting  hens.  17,  p31. 
Trap,  1 3.  p21. 
Nesting  i^aces,  (4.  (A. 
Nesu,  Care  *,  H,  p9;  13.  p25. 
for  silting  hens.  (7,  p32. 

|7.  PS5. 
for  sitting  hens.  Barrel,  17,  p24. 
for  sitting  hens.  Boit.  17.  p23. 
for  sitting  hens.  Darkened.  17.  p26. 
for  sitting  hens.  Double-tier,  17.  p27. 
for  sitting  hens.  Enclosed,  17,  p36. 
>  for  sitting  hens.  Shelf  or  cupboanl.  17,  pZ7. 
in  the  open  for  sitCing  bens.  17,  p3l. 
Materials  for,  |3,  p24. 
Number    and    atnuigenient    of    eggi    in, 

17.  p36. 
Safety,  f3,  pSO. 
Netting,  Galvanized- wire,  14,  pi 7. 

Table  of,  112.  p33. 
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